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COMMEMORATION OF THE LOUISIANA PURCHASE. 

The huge industrial exposition on the banks of the 
awlssissippi, which has now opened its gates to the 
world, is a worthy commemoration of one of the most 
important steps in the development of the United 
States. In view of the vast extent of the country—over 
one million square miles—which was.acquired from 
the French ‘government; 
opened for the restless energy of the young republic; 
and the unparalleled growth in prestige, population, 
and wealth that has followed, it was necessary that 
any national commemoration of the anniversary of the 
Louisiana purchase should be carried out upon a scale 
that was commensurate with its intrinsic importance, 
and with the splendid results to which we, the pos- 
terity of a hundred years later, are the fortunate heirs. 

That the St. Louis Exposition will be worthy of the 
event which it commemorates is shown by the vast 
scale upon which it is laid out, the architectural mag- 
nificence of the individual buildings, and the well-con- 
sidered and harmonious plan upon which they are 
grouped. If mere size is to be taken as a standard of 
merit, the St. Louis Exposition will surely justify its 
existence. In point of area it covers no less than 1,240 
acres, which invites comparison with the 733 acres of 
the Chicago Exposition, the 336 acres required for the 
- Paris Exposition, and the 300 acres of the Pan-Ameri- 


can Exposition at Buffalo, all three of which do not. 


much more than equal the area of the present Exposi- 
tion grounds at St. Louis. 
total area that is actually roofed over by the various 
buildings, great and small, we find that while Chicago 
had 82 acres, Buffalo 15, and Omaha 9 acres under 
roof, the main exhibit buildings at St. Louis cover 
128 acres. The total cost will reach the huge sum of 
$50,000,000, of which $15,000,000 has been contributed 
in equal parts by the United States government, by the 
city of St. Louis, and by private stockholders. This 
sum has been swelled by the appropriations of States 
and Territories, and of the various foreign govern- 
ments, and by the expenditures by the various ex- 
hibitors and concessionaires. The response of foreign 
governments has been most liberal, Germany and 
France spending over $1,000,000 each, Brazil $600,000, 
while Great Britain, Mexico, China, and Japan each 
are spending over half a million dollars. The in- 
dividual buildings themselves are on a scale com- 
mensurate with the exhibition itself. The Liberal 
Arts and the Mining and Metallurgy buildings each 
cover a space of 750 by 525 feet. The Government Build- 
ing, conspicuous by its splendid burnished dome, 
covers 800 by 260 feet. The Palace of Manufactures 
and the Palace of Varied Industries each extend 525 
feet in breadth by 1,200 feet in length. The Transporta- 
tion Building, 559 feet in width, is over 1,300 feet in 
length; while to crown all in point of size, as is fitting, 
considering that the agricultural interests are the 
greatest of all interests in the United States, is the 
building devoted to agriculture, 500 feet in width and 
1,600 feet in length. 

The men who negotiated for the United States the 
purchase of the Louisiana territory have left abundant 
evidence of their farsightedness. They believed in the 
future growth of the young republic; though whether, 
in their most sanguine moments, they dreamed of such 
a growth in. population and wealth as we witness 
to-day, is much to be doubted. In 1803, when the trans- 
fer was made, the population of the United States was 
about 5,500,000 souls, our western boundary was 
marked. by the Mississippi River, and the center of 
population was about thirty miles northwest of Wash- 
ington, D. C. In 1820 the population had grown to 
9,638,453, and its center was at a point about 16 miles 
north of Woodstock, Va. The westward migration was 
so greatly stimulated. by the opening of the Louisiana 
territory, that the center of population moved steadily 
westward, and by 1840 the 17,000,000 souls in the 
United States found their center at a point 16 miles 


the splendid field which it~ 


So again, if we compare the 
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south of Clarksburg in the present State of West Vir- 
ginia. Twenty years later, in 1860, the population had 
almost doubled, having reached a total of 31,443,321, 
and its center was to be found at a point 20 miles 
south of Chillicothe, Ohio, at about the center of: the 
southern boundary of that State. By 1880, the center 
had moved westward along the southern boundary of 
Ohio until it lay at the point where the States of Ohio, 
Indiana, and Kentucky meet, and the total population 
had grown to a little over 50,000,000 people. Twenty 
years later the Census of 1960 showed that our popula- 
tion had reached 75,568,686, with its center in the 
southern suburbs of the city of Columbus, Ohio, or 
about 240 miles from the city of St. Louis. Judging 
from the fact that in the last ten years, from 1890 to 
1900, the westward progression of the center of popu- 
lation was only about half as much as in the ten years 
1880-90, it is questionable whether the center will have 
moved to St. Louis or to any point on the Mississippi 
River, before the second centennial of the Louisiana 
purchase has been celebrated. 
0 
BATTLESHIP OR TORPEDO BOAT, 

It was inevitable that the unbroken series of dis- 
asters to the Russian battleships should stimulate 
into renewed activity those people who believe that the 
battleship is a cumbersome and costly type of war ves- 
sel, that has outlived its usefulness. This was proved 
in a recent discussion in Congress, when several promi- 
nent members, one of whom at least is closely con- 
nected with naval affairs, seriously advocated the 
abandonment of all battleship construction. The argu- 
ment adduced was the familiar fallacy that because a 
ship costing six or seven million dollars can be 
destroyed in a few minutes by the attack of an in- 
significant torpedo boat, or sunk by a mine, it would 
be better to build smaller ships and moré of them. 


“Let us have done with 12-inch guns and foot-thick © 


armor,” said one; “give me the fast cruiser and the 
8-inch gun, which is big enough to sink any ship afloat.” 

We are not going to reiterate the well-known argu- 
ments in favor of the big battleship. They are as well 
known to our readers, doubtless, as they are to the 
gentlemen in Congress, who just now seem to be seized 
with something of a panic because of the Russian dis- 
asters. What we do wish to state, is that while the 
torpedo boat and the submarine mine have given fresh 
demonstration of their deadly powers, nothing what- 
ever has occurred to prove that the battleship has out- 
lived its usefulness. The loss of these vessels must 
be viewed carefully in the full light of the circum- 
stances under which it happened. On the night of the 
attack at Port Arthur, there is no question that the 
Russians were totally unprepared. An article pub- 
lished recently in one of our leading dailies, by a 
correspondent who was on board a passenger steamer 
that lay with the Russian fleet in the outer roadstead, 
makes it perfectly clear that an attack by the Jap- 
anese on that particular night was not even dreamed of. 

The task of sinking’ these ships, judging from the 
description, was almost as simple as if the torpedo 
boats had steamed in among a fleet of anchored mer- 
chant vessels in time of peace. In saying this we do not 
detract one iota from the praise due to the Japanese 
for their alertness, dash, and skill. We simply wish 
to emphasize the fact that the torpedoing of the battle- 
ships ‘“Czarevitch” and “Retvizan’” and the cruiser 
“Pallada” proves nothing more, as regards the vulner- 
ability of battleships, than that an 18-inch Whitehead 
torpedo with 200 pounds of guncotton in its nose will, 
if fired from close ranges of a few hundred yards, most 
surely disable, if not send to the bottom, any battleship 
afloat. This has’ been known for years, and the prac- 
tical demonstration of the fact on that eventful night 
in Port Arthur has introduced into the problem of 
battleship construction not a single factor that was not 
well known before. 

As to the sinking of the ‘Petropavlovsk,” it is not 
denied that she was sunk by a submarine mine of some 
kind, and the probabilities are that it was ‘one of 
several that were laid by the Japanese on the night 
previous to the disaster. A submarine mine may con- 
tain anywhere from 250 to 500 pounds of the most 
powerful high explosive. It was perfectly well known 
that contact with such a mine by anything that i.vats, 
battleship or what-not, meant almost certain destrtic- 
tion. The “Petropavlovsk” did not turn turtle because 
of any faults in her design, or any want of a proper 
margin of stability; she turned turtle because when a 
huge section of her bottom was blown in, the work of 
cutting her in two was completed by the blowing up of 
the magazines. It is little wonder that she went down; 
and it matters little whether she went down on an even 
keel, by the head, by the stern, or keel uppermost. 
It was not that the battleship was weak; but that the 
mine was strong. The true lesson of the loss of the 
Russian battleships is that these costly and most for- 
midable engines of war are to be handled with a be- 
coming sense of their inestimable value, and of the 
terrible gap that is left in the naval fighting strength 
of a nation if so much as one of them be lost. They 
are not designed for running in and out of harbors 
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over fields that are mined both by friend and foe. They 
were never built as floating foatresses for harbor de- 
fense. Their place is in the open; they are pre- 
eminently deep-sea craft; they are designed to fight 
where sea room can be had, the perils of the mine do 
not exist, and the deadly torped® boat can be fought 
under conditions that limit its powers. Had the splen- 
did Russian fleet on the night of february 9 been con- 
centrated, as it should have been, in the inner harbor 
of Port Arthur, it would not have -"d its wings clipped 
at the very opening of the war. It would have prob- 
ably met and fought the Japanese fleet ow the open sea, 
on thoroughly even terms, if not with a slight advan- 
tage in weight and numbers, and we have not a doubt 
that after the hard hammering of a bitterly-fowght 
engagement in the open, the survivors would have 
proved to be the ships that carried the heaviest guns 
and the heaviest armor. 

The torpedo and the mine, however, have undoubt- 
edly added in this war to their prestige, even among 
those naval experts who are able to estimate the 
dramatic incidents of the war at their full value. The 
most astonishing thing is the comparative immunity 
with which the torpedo boats seem to have run in 
under the fire of the forts, whether to attack with the 
torpedo, or to escort loaded merchant ships for block- 
ing the harbor. What naval men are hoping for is 
that there may yet be a fleet engagement in which the 
battleship will be given an opportunity to demonstrate 
its powers of attack and defense. 

- 0p 
SOME INTERESTING FACTS ABOUT THE DEVELOPMENT 
OF THE EDISON STORAGE BATTERY. 

In a lecture delivered before the New York Electri- 
cal Society on April 27, Mr. R. A. Fliess, the superin- 
tendent of the testing department of the Edison Stor- 
age Battery Company, traced. the development of 
the new nickel-iron storage cell from its begin- 
nings up to its present form, in which it is be 
ing manufactured. A number of interesting lantern 
slides were exhibited, showing the cell and the way it 
was tested in the Edison laboratory, as well as numer- 
cus discharge curves taken from the different cells 
under widely varying conditions. Some half dozen 
cells on the lecture room table showed the different 
steps in the development of the present type. 

Mr. Edison’s first experiments were made with small 
single briquettes of active material suspended in caus- 
tic potash electrolyte in round glass jars. By sur- 
rounding a briquette of nickel with a number of 
briquettes of iron and discharging it, Mr. Edison ‘found 
he could obtain 1-5 of an ampere hour of current per 
gramme of nickel, and by reversing the process, 0.23 
ampere hour per gramme of iron. These results were 
arrived at early in 1901 after much experimenting: 
and the best part of a year, during which some 10,000 
tests were made, was spent in refining and improving 
these active materials in order to increase their capa- 
city. Finally, in the fall of 1901, % an ampere hour 
per gramme of nickel and 0.57 ampere hour per gramme 
of iron were obtained, whereupon Mr. Edison set to 
work to build a commercial cell. 

The active materials were prepared in sufficient 
quantity to make up a set of automobile cells, but 
when the first one was completed and tested, it was 
found that mixing the active material in bulk and in 
commercial quantities was quite a different matter 
from making a little for laboratory purposes, and that 
consequently the capacity of the first lot of cells was 
somewhat reduced. 

The first machine-made cell was completed in Janu- 
ary, 1902. This cell had 9 iron and 9 ‘nickel plates, al- 
though the first hand-made cell had twice as many iron 
as nickel. Twenty of these cells were made and were 
tested on the road in a Baker runabout, which was 
first sent out equipped with the new battery on April 
8, 1902. These cells, which were of ‘the “Cc” 
type, were tested thoroughly after they had driven 
the runabout 2,488 miles, and, on the test discharge, 
they gave about 18 per cent in increased capacity. 
This increase, however, was due to numerous over- 
chargings which they had received when in service, 
and, on receiving a normal charge afterward, they re- 
sumed their normal capacity. This appears to be 
a good feature of the Edison cell, viz., that if extra 
capacity is needed, about one-third more can be got out 
of it if it is given an extra long charge first. Yet this 
heavy overcharging does not appear to hurt the plates. 
The “C” type cell was, however, affected by the rates 
of discharge to a considerable extent. It lost 37 
per cent in watt-hour capacity when discharged at five 
times the normal rate, as against 50 per cent loss by 
the lead cell at the same rate. This defect Mr. Edi- 
son set out to remedy. Another difficulty which was 
met with at the start was that if hard rubber was used 
in the cell for separation and insulation purposes, it 
caused the caustic potash to foam. Rubber had to be 
abandoned, therefore, for a time, and glass used in- 
stead. Flat, enameled, iron clamps were devised for 
holding the plates together and against the glass rods 
which were placed between them, while different ar- 
rangements of glass tubes on steel plates had to be 
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devised and tested for insuiating the plates from the 
bottom of the jar. All this took a great deal of time, 
as Mr. Edison was very thorough. Later, after he had 
solved the problem of capacity at varying rates of 
discharge, he took up again the question of rubber for 
insulating purposes, and finally succeeded in treating 
it so as to overcome the difficulties and so that it can 
now be used without any damage to the cell. 

The “D” type cell showed a considerable advance 
over the “C” type. There was 35 per cent more sur- 
face area of active material in this type cell, which 
contained 18 positive plates of nickel and 18 negative 
plates of iron. When discharged at a 150-ampere rate, 
this cell gave only 4 ampere hours, or 2 per cent, less 
capacity than when discharged at a 10-ampere rate, 
and there was no difference in ampere hour capacity 
between a 30- and a 120-ampere discharge rate. 

The present, or ‘“E” type, cell is perfect as regards 
falling off in capacity at a high rate of discharge. This 
cell can be discharged at five times the norma’ rate 
without any loss whatever in ampere-hour ca’ icity. 
This type of cell having 18 plates (6 iron and 12 
nickel), weighs 4734 and 5414 pounds per horse-power- 
hour at a 30- and 120-ampere discharge rate respec- 
tively. At the former rate of discharge, the ‘“E” cell 
sives 15.56 watt-hours per pound as against 14.7 watt- 
hours per pound—the figure given by Dr. Kennelly in 
his paper read in May, 1901. The comparison between 
the lead cell and the nickel-iron cell was neatly mace 
by a photograph showing two of the latter cells in one 
pan of a balance, which was elevated by a single lead 
cell in the other pan. The lead cell weighed 27% 
pounds against 25 pounds for the two Edison cells 
(which is equal to a net gain of 9 pér cent in weight), 
and the latter had 34 per cent more energy, their watt- 
hour capacity being 375. The space they occupied, 
however, was only slightly greater than that taken 
up by the lead cell. The three sizes of cells that 
are now being manufactured are a 1214-pound, 18-plate, 
110-ampere-hour cell; a 17%4-pound, 27-plate, 165-am- 
pere-hour cell; and a 28-pound, 45-plate, 275-ampere- 
hour cell. These cells, by a considerable overcharging, 
can be made to give 140, 220, and 350 ampere-hours re- 
spectively. The first cost of an Edison battery is 
nearly double that of a lead battery of equal capacity, 
a fact mentioned not by Mr. Fliess, but by one 
of the audience who took part in the discussion. 
At a four-hour rate of charge, Mr. Fliess claimed for 
the Edison battery 55 to 60 per cent watt hour effi- 
ciency, while the watt hour efficiency of a good lead 
battery is about 75 per cent. Discharging the Edison 
cell at high rates for short periods decreases the en- 
ergy output but slightly. Between the normal and five 
times the normal rate of discharge, the efficiency of 
an Edison cell varies between 55 and 44 per cent only, 
while the efficiency of a lead cell under the same con- 
ditions varies from 75 per cent to 38 per cent. 

If the battery is charged in two hours at 75 
amperes instead of in 3%4 hours at 40, the total loss 
in efficiency due to the use of this high rate is only 
6.6 per cent, whereas the saving in time amounts 
to 46 2-3 per cent. At still higher rates of charge, 
such as 120 amperes for 2% hours instead of 30 am- 
peres for 9 hours, the loss of efficiency in output in- 
creases in a slightly greater ratio than that of the 
saving in time. For instance, in the case just cited, 
there is a saving of 75 per cent in time, with a loss of 
12 per cent in efficiency. The voltage on charge 


reaches 1.85 volts when the cell is about two-thirds 


charged. From that point on, the charge curve is a 
straight line, no matter how much longer the cell is 
charged. .On this account there is no way of telling 
when the cell is charged, except by keeping account of 
the amount of current that has been put in. A record- 
ing ammeter for the discharge and charge will of 
course overcome this difficulty. 

With regard to the durability of the cell, Mr. Fliess 
stated that a three month’s test in a specially devised 
bumping apparatus, during all of which time the cell 
was being constantly charged and discharged, failed 
to show a loss of active material or capacity. Tests 
on the road covering over 5,000 miles under the most 
severe conditions failed to cause any deterioration. 
This would go to show that the life of the Edison cell 


is extremely long. 
SE Sana ne en 


THE HEAVENS IN MAY. 
BY HENRY NORRIS RUSSELL, PH.D. 

Though the evening skies are not “very brilliant at 
present, there is yet much worth seeing in them. In 
identifying the principal constellations, let us begin 
with Ursa Major, which, at our usual hour of 9 P. M. 
en the 15th, lies just north and west of the zenith, the 
Dipper being most nearly overhead. The star at the 
bend of the handle—Mizar—is a fine naked-eye double, 
having a coinpanion of the 5th magnitude, at a dis- 
tance of some 12 minutes of arc. 

Following ‘the curve of the dipper-handle to the 
southward, we pass several fainter stars in Bootes, 
and reach Arcturus, the brightest star in this part of 
the sky. Half way down from this to the horizon, and 
rather to the right, is the fainter Spica, the principal 
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star of Virgo. Below it and to the right is the little 
group of Corvus. 

Leo lies southwest of the zenith, and Hydra occupies 
the dull region below him and Virgo. 

A series of brighter constellations lies along the 
course of the Milky Way, which skirts the horizon 
pretty closely from west through north to east. 

Canis Minor is almost due west, Procyon being still 
an hour high. North of it is Gemini, and then Auriga. 
Perseus has almost set in the northwest, but Cassio- 
peia is still visible, right under the Pole. Cepheus 
comes next on the right, and then Cygnus, which is 
just rising. Lyra is higher up, so that Vega is the 
most conspicuous star in the northeastern sky. 

Ophiuchus and Serpens are rising in the east, and 
Scorpio in the southeast. Hercules and Corona Bo- 
realis, which lie between Vega and Arcturus, and Draco, 
which is between them and the Pole, are the only other 
prominent constellations. 

Observers south of latitude 30 deg., that is, in south- 
ern Florida and Texas and farther south, can see the 
Southern Cross at this season, low on the horizon, and, 
a little later, the two bright stars of Centaurus, which 
lie some 15 deg. east of the Cross, and point to it. 

Certain recent observations relating to some of the 


* asteroids are of sufficient interest to deserve mention 


here. It will be remembered that these small pianets 
are, for the most part, too small to be seen as disks 
even in the most powerful telescopes. Only the four 
brightest ones have measurable diameters, and Prof. 
Barnard has found that these are from 200 to 500 
miles in diameter. Many of the fainter ones must be 
less than 50 miles in diameter—probably less than 20; 
and telescopes several times more powerful than any 
now existing would only show them as star-like points. 

There would seem to be no hope of finding out the 
time of rotation of such small bodies; but in some 
cases this can be done, as we shall soon see. The first 
asteroid to lend itself to such an investigation was 
Eros, already remarkable enough for its singular orbit 
and close approach to the earth. Early in 1901 it was 
discovered that the planet showed rapid variations in 
brightness, to the extent of more than a magnitude, 
so that at some times it was three or four times as 
bright as at others. Further observation showed that 
the changes repeated themselves in a period of 5% 
hours, during which there were two maxima of bright- 
ness, and two minima, which some observers found te 
be unequal in light. 

As the planet changed its direction from the earth, 
the amount of the variation decreased, and in a few 
months it had become insensible. 

Early in the present year it was announced from 
the Harvard Observatory that Iris, one of the brighter 
asteroids, showed similar fluctuations in light, but of 
much smaller range—only 3-10 of a magnitude, or 
about 25 per cent of the total light. In this case the 
period is 6144 hours, with two maxima and two mini- 
ma, as before. 

Certain other asteroids have been observed to vary 
in brightness, but the extent and period of their varia- 
tion is not yet determined. 

The only available explanation.of such changes in a 
planet’s light seems to be to assume that the planet is 
rotating about an axis, and either that it is not spher- 
ical in form, or. that some parts of its surface are much 
darker than others, or that both of these things happen 
together. ‘ 

If the planet is of irregular form, and we are look- 
ing at it from the direction of its equator, we will evi- 
dently see it “end on” twice in each revolution, and 
broadside on twice. 

The first position will give us a minimum of light, 
and the second a maximum. If we accept this explana- 
tion for the cause of the light-changes, the period of 
rotation of the planet must be twice the interval be- 
tween consecutive maxima, that is, 544 hours for Eros, 
and 6% for Iris. 

But if we assume that the variation is due to the 
presence of dark and‘ light spots on a nearly spherical 
planet, the phases will in general occur only once in 
each revolution, so that we wili be led to find values 
for this period just half as large as those quoted 
above. However, it is easily possible to imagine ar- 
rangements of spots which give rise to two maxima 
and two minima in each revolution, so that the time 
period remains uncertain. If we allow ourselves to 
assume that the planet is irregular both in shape and 
in the brightness of its surface, it would be possible 
to represent almost any observed light curve by a 
variety of different assumptions. Consequently, we 
cannot be sure of any details about the planet’s sur- 
face (at least at present), though we can be certain 
that it rotates rapidly, and that the period is either 
that mentioned above for each planet, or else one-half 
of it. The longer periods appear on the whole to be 
more probable. : 

The rotation hypothesis affords also an explanation 
of the observed change in the range of the variation 
of Eros. If we looked at one of our hypothetical plan- 
ets from the direction of its axis of rotation, the total 
amount of light it sent us would be constant, no mat- 
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ter how it was spotted, for we would always see the 
same side of it. : 

Consequently, if we assume that the planet’s axis of 
rotation is so situated that at first the earth was nearly 
in the plane of its equator, but later got nearer and 
nearer to its pole, we can account for the decrease and 
final disappearance of its variations in brightness. 

The idea that the asteroids may be irregular in 
shape recalls, and apparently confirms, the old ‘“explo- 
sion hypothesis,’ which regarded them as the frag- 
ments of a disrupted planet. This theory has however 
been discredited by the proof that it would have re- 
quired, not one, but many successive explosions to 
produce the present system of asteroid orbits, so that 
the wisest attitude appears to be to suspend judgment 
on the question. , : 
THE PLANETS, 

Mercury is evening star until the 13th, when he 
passes between us and the sun and becomes a morning 
star. He is usually nearly in line between us and 
the sun, and if he had been in conjunction a day 
earlier, he would have transited across the sun’s disk. 
We need not regret this seriously, however, as there 
will be a transit in 1907. He is practically invisible 
to the naked eye throughout the month. 

Venus is morning star, but is inconspicuous, as she 
is getting near the sun. On the 1st she rises about an 
hour before him, but the interval decreases to about 


. half an hour at the end of the month, when she will 


be hardly visible. 

Mars is evening star until the 30th, when he is in 
conjunction with the sun and becomes a morning star. 
He is entirely invisible throughout the month. 

Jupiter is morning star in Pisces, rising at about 3 
P. M. on the 15th, and is fairly conspicuous. 

Saturn is morning star in Capricornus. On the 11th 
he is in quadrature with the sun, rises at 1 A. M., and 
comes to the meridian at 6 A. M. 

Uranus is in Sagittarius, and comes to the meridian 
at 2:20 A. M. on the 15th. 

Neptune is in Gemini, and sets about three hours 
after the sun. 

THE MOON. 

Last quarter occurs at 7 A. M. on the 7th, new moon 
at 6 A. M. on the 15th, first quarter at 5 A: M. on the 
22d, and full moon at 4 A. M. on the 29th. The moon 
is nearest us on the 22d, and farthest away on the 8th. 
She is in conjunction with Uranus on the 3d, Saturn 
on the 7th, Jupiter. on the 12th, Venus on the 13th, 
Mercury on the 14th, Mars on the 15th, Neptune on 
the 18th, and Uranus again on the 30th. 

Cambridge, England. 

i+ 
ACTION OF RADIUM ON METALS, 

Mr. N. Orloff, as stated in a recent communication 
to the Russian Phys. Chemical Society, covered in 
April, 1903, an ebonite capsule containing 0.03 gramme 
ot radium bromide with an aluminium plate, 0.01 mil- 
limeter in thickness, instead of the mica generally 
used. In the course of July, the author, having opened 
the capsule, noted on the surface of the aluminium 
turned toward the radium some protuberances of the 
same aspect as the surrounding surface of the alum- 
inium and resembling small drops of melted meta!. 
These protuberances proved to be radio-active, produc- 
ing a photographic image on acting for some minutes 
through black paper, and even after six months they 
were found to emit invisible radiations without any 
appreciable weakening. The author thinks that a stable 
alloy is formed by the accumulation of material par- 
ticles given off from the atomic systems of radium, 
around small aluminium nuclei. 

SS EER a sn ee 
THE CURRENT SUPPLEMENT, 

The current SUPPLEMENT, No. 1479, opens with an 
illustrated article on the “Old and New Railway 
Bridges Over the Susquehanna River at Rockville.” 
The English correspondent of the ScIENTIFIC AMERICAN 
describes at length an engineering novelty in the form 
of a powerful gasoline locomotive. Pictures accompany 
his article. Dr. Erlwein’s interesting discussion of the 
purification of potable water by means of ozone is con- 
eluded. Prof. C. F. Burgess and Mr. Carl Hambuechen 
recently read a paper at the Washington meeting of 
the Electro-Chemical Society on electrolytic iron, to 
which subject much attention has been devoted of late. 
The paper describes original work in an investigation, 
the primary object of which was to produce, if possible, 
pure iron in such quantities and at such cost as to 
make it an available material for further inquiry into 
its properties. The work shows that it is possible to 
obtain electrolytic iron in large quantities and at a 
reasonable cost. Mr. William A. Robertson writes in- 
terestingly on™ Pennsylvania’s first mountain railroad. 
“Sofka and Blue Dumplings, a National Indian Dish,” 
is the title of an instructive article by William R. 
Draper. Charles H. Coe discusses the subject of gin- 
seng, its character, history, commerce, and medicinal 
value, with great thoroughness. In a résume of recent 
studies of radio-activity, new information about radium 
is given. 
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EXPERIMENTS WITH THREE-PHASE ELECTRIC ARCS. 

Three-phase electric arcs have recently been pro- 
duced and investigated by the Italian General Electric 
Edison Company, at Milan, on the one hand, and by 
an American, Mr. Richard Fleming, on the other. 
Quite independently of these’ researches (of which 
he was not aware until after his work was com: 
pleted), Dr. P. L. Mercanton, of 
Lausanne, Switzerland, undertook. 
a number of investigations in the 
same direttion with a view of produc- 
ing powerful illuminants in a rather 
condensed form, and of materially 
lowering the frequency necessary for 
maintaining the arc. The principal 
Object of this work was, however, a 
possible increase in the luminous out- 
put of the electric lamp. 

Three-phase arcs are constituted by 
three single-phase arcs burning suc- 
cessively between each pair of car- 
bons, each being extinguished and lit 
again twice per period. As these are 
therefore at any time at least two 
arcs burning, the cooling effects are 
likely to be considerably reduced, 
and the consumption of energy re- 
quired per candle materially low- 
ered. These previsions were in fact 
fully borne out by experimenting 
with the lamp represented. 

The lamp contains three carbons 
connected each to a phase of the cur- 
rent, and constituting a regular tri- 
angular pyramid, on the top of which 
the arc is produced by virtue of elec- 
trodynamic forces. Regulation is ef- 
fected by hand, and consists in in- 
clining the carbons with respect to the axis of the 
pyramids. For this purpose they are supported by 
three carbon holders which are pivoted at three points 
placed at angular distances of 120 deg. on the circum- 
ference of a circular metallic disk that serves as a 
base plate. To the middle of this disk, on the side 
opposite the arc, there is fixed a strong screw, the box 
of which is connected to a lever system controlling 
the mutual distance of the carbons. By a special 
arrangement, the levers may be lengthened or short- 
ened. 

The aspect of the luminous focus of this lamp de- 
pends to some 
degree on the 
kind of car- 
bon used; the 
latter should 
be rich in vol- 
atile = sub- 
stances. A S 
regards the 
length of the 
are, on which 
its behavior 
will depend to 
a high degree, 
this is al- 
Ways upward 
of some milli- 
meters, and in 
most cases su- 
perior to 10 
millime- 
ters. Under 
these condi- 
tions, the ends 
of the carbon 
appear to the 
eye placed on 
the axis of the 
lamp, like 
three luminous 
points of a 
high _ pbrillian- 
cy (as repre- 
sented) ; the 
common angle 
between t he 
carbons varies 
between 3 0 
deg. and 50 
deg. The low- 
ering in the 
frequency nec 
essary to 
Maintain the 
three - phase 
arc may be readily shown by adjusting the arc for the 
maximum of frequency and eventually withdrawing 
violently one of the carbons, when the arc ceases to 
pass between the two remaining points. The jumping 
of the single-phase arc from one pair of carbons to 
the other is visible by the flicker in the light given 
off from the edges of the crater in front of each other. 
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For a number of periods ranging between 38.5 and 51, 
the light is quite steady. 

In order to determine the candle power of three- 
phase arcs, Dr. Mercanton undertook photometric 


measurements for various carbons and different direc- 
tions of the light rays, by means of a Lummer and 
Brodhun photometer. 


A THREE-PHASE ELECTRIC ARC. 


From the results recorded, it is shown that three- 
phase arcs have a much better luminous output than 
monophase arcs between the same carbons. 

While the previsions of the experimenter were thus 
borne out fully, Dr. Mercanton is however somewhat 
doubtful as to whether the saving afforded will war- 
rant the difficulties inherent in the design of a regu- 
lating mechanism. On the other hand, there is the 
necessity of using three wires instead of two, and of 
replacing the single-phase lighting transformers by 
three-phase transformers. Wherever regulation by 
hand is practicable, and especially in connection with 


THE RUSSIAN ICE-BREAKER “ERMACK,” CAPABLE OF FORCING HER WAY THROUGH ICE TWENTY-FIVE FEET THICK. 


luminous projections, three-phase arcs seem however 
likely to render materal services, in virtue of the 
steadiness and brilliancy of the triple illuminant. 
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Thirty-five miles of roadway have been constructed 
within the World’s Fair grounds. 
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THE RUSSIAN ICE-BREAKER “ERMACK.” 

To Admiral Makaroff, who went down with the ill-- 
fated ‘‘Petropavlovsk,” is due some belated tribute for 
his skill and enterprise in familiarizing the Russian 
marine with ice-breaking steamers of more pretentious. 
size than the small craft of this type that had been 
used for thirty years in the harbor of Cronstadt. The 
“Ermack,” if not actually designed 
by him, is at least a product of his 
energy and the embodiment of 
the best features of the American 
ice-breakers, which he had made the 
subject of an exhaustive study dur- 
ing a visit to America. She carries, 
moreover, many an appliance which 
Makaroff himself invented. 

The problem of keeping open the 
ice-bound ports of the Baltic and of 
the Siberian Pacific coast is some- 
what more difficult than the task 
that confronts the American engi- 
neer of the Sault Ste. Marie region. 
Russian ice is thicker; it lasts 
longer; and the longer it lasts, the 
more difficult it is to penetrate. For 
that reason Admiral Makaroff was 
compelled to design a vessel which, 
although in principle it did conform 
with the best American practice, 
still embodied features that would 
enable her to cope with the difficult- 
ies presented by the ice-bound har- 
bor ice of Cronstadt and Vladivo- 
stock. What these features are will 
appear more fully from the following 
description: 

The “Ermack” is 335 feet in 
length, 71 feet beam, and with’ her 
coal and stores on board has about 8,000 tons displace- 
ment. Her propelling machinery consists of four sets 
of triple-expansion engines of 2,500 horse-power each, 
steam being generated in six very large double-ended 
boilers built for 160 pounds pressure. ‘She has three 
stern propellers and one bow propeller. Her speed 
with 8,000 horse-power is nearly 15% knots. The 
speed with the three after engines working ahead is 
about 1544 knots, and the speed with all the engines 
running ahead is about 164% knots, the power in each 
case being at the maximum. The highest indicated 
power developed is 12,000, corresponding with the 
speed of 16% 
knots. 

Each propel- 
ler has a set of 
main engines 
of the triple- 
expansion type: 
for driving it 
when the full 
power has to 
be exerted. At 
the side of the 
shafting of 
each screw isa 
pair of ordi- 
nary com- 
pound engines: 
which drive 
the _ propeller 
by tooth gear- 


ing. The cyl- 
inders of the 
main engines 
are 25% 


inches, 39% 
inches, and 64 


inches in di- 
ameter by 3 
feet 6 inches: 
stroke. The 
boilers are 


are double- 
ended, and six 
in number, 15. 
feet in diam- 
eter, and -20 
feet 6 inches: 
long. The 
grate area_ is. 
800 square 
feet, while the 
heating surface 
is 27,600 
square feet to- 
tal. The pro- 
pellers are made with nickel-steel blades containing 
3 per cent nickel, having a tensile strength of 40 tons; 
the stern propellers are 14 feet in diameter, the wing 
propellers being 14 feet 6 inches pitch, and the center 
propeller 14 feet pitch. The forward propeller is 13 
feet in diameter and is 13 feet 6 inches pitch. The 
(Continued on page 362.) 
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HIGH-VELOCITY 6-INCH WIRE-WOUND GUN FOR THE 
UNITED STATES ARMY. 

The Board of Ordnance and Fortifications of the 
United States army recently made an allotment of 
$41,000 for the construction of a 6-inch Brown wire- 
wound gun which, if it fulfills the requirements of the 


A. Trunnion jacket. B. Wire. C. Segmental tube. D. Liner. 
Cross-Section Through the Gun at the Powder Chamber. 


specifications on which it is built, will certainly be 
the most powerful piece of its weight and size in exist- 
ence. The gun will shortly be tested at Sandy Hook 
proving ground and fired 250 rounds, with gradually 
increasing powder pressures, the last five rounds being 
fired under from 45,000 to 
50,000 pounds maximum 
pressure in the powder 
chamber. The _ estimated 
service velocity of the gun 
is 38,541 feet per second, 
under a maximum powder 
pressure of 42,823 pounds. 

The full significance of 
these figures will be real- 
ized if we compare them 
with the ballistics of the 6- 
inch 50-caliber navy gun 
which is designed for a 
muzzle velocity of 2,900 
feet per second when firing 
a 100-pound projectile. On 
February 8 of: the present 
year the Bureau of Ord- 
nance, in consequence of 
recent failures of some 
navy guns, decided to re- 
duce the service velocities, 
and an order was sent out 
that the 6-inch, 50-caliber 
navy gun was to have a 
service velocity of only 
2,700 feet per second, 
which is 800 feet per sec- 
ond less than the service 
velocity designed for the new wire-wound gun under 
construction. As the striking energy of the sheil 
varies as the square of the velocity, it will be seen at 
once how very much more efficient the new piece will 
be than the latest type of navy gun. 

If a person 
who was quite 
unac quaint- 
ed with mod- 
ern gun con- 
struction were 
to watch the 
tedious and 
costly process 
of building up 
a modern high- 
power gun, he 
would natural- 
ly ask why 
it is not 
forged out of 
one solid 
piece. The gun- 
maker, in ex- 
plaining to the 
inquiring lay- 
man why guns 
must be built 


up piecemeal 
would point 
out -that, in 


forging masses of metal of the size that would be’ re- 
quired, it would be impossible to detect any hidden de- 
fects, and that, steel being a highly elastic material, 
it is necessary that in the finished gun, if the whole 
mass of the gun is to be available in resisting the 
bursting effects of the powder, the metal be brought 
into a certain condition of initial strain. He would 
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tell him that in a 12-inch gun, for instance, where 
there may be a foot or more of solid metal surrounding 
the bore, the pressure of the powder gases would 
stretch the metal at the bore of the gun to the rupture 
point, before the outer layers of metal were able to add 
their full resistance to that of the inner layers; that 
the bore of the gun would be cracked, and that the 
crack would eventually extend from bore to circumfer- 
ence. He would explain to him how Rodman, an army 
officer, at the time of our civil war, very cleverly met 
the difficulty in cast-iron guns, by running a stream of 
cold water through the bore of the gun when it was 
being cast, chilling and contracting the metal at the 
bore, with the result that as the body of the metal 
throughout the gun cooled from bore to circumference, 
it contracted and gripped the bore, throwing the latter 
into a state of compression, and placing the rest of the 
metal of the gun in a state of initial tension. The 
effect of this was that when the gun was fired the 
pressure of the powder gases was felt throughout the 
whole section of the gun from bore to circumference 
and every part of the metal did its share of duty. 

He would then explain to him that as the manufac- 
ture of steel developed, the superiority of this metal 
to cast iron for gun manufacture became evident, and 
the Rodman principle of gun construction was applied 
by first making a steel tube containing the bore of the 
gun, and then shrinking on successive hoops of steel 
which, as they cooled, threw the inner tube into a 
state of compression, and were themselves left in a 
state of tension. He would explain to him 
further that in addition to the higher resisting quali- 
ties of steel over cast iron, the former metal, having 
the advantage of being built up in hoops which are 


Winding the Wire Upon the Gun, Under a Tension of 2,500 Pounds per Wire, or 125,000 Pounds per Square Inch. 


forged on a mandrel, the metal of the hoops can be 
subjected to more thorough working and inspection, 
with a view to improving the quality of the steel and 
eliminating all defects. The gun manufacturer would 
then proceed to explain to our supposititious layman 
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Longitudinal Section, Showing Thickness of Wire Winding. 


New 50-Caliber, 6-Inch, Wire-Wound Gun for the United States Army, Shortly to be Tested at Sandy Hook. 


42,823 Pounds. Muzzle Velocity, 3,541 Feet per Second. 


THE MOST POWERFUL GUN FOR ITS WEIGHT IN EXISTENCE, 


that the system of building up ‘guns by winding steel 
wire upon an inner tube was a further step in the 
direction of securing thorough inspection of the steel, 
and of placing the finished gun under conditions of 
initial compression and tension which would be accu- 
rately known to the maker. 

Although the wire-wound gun is but little known in 
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the United States, the gun built by Capt. Crozier and 
the various Brown wire guns which have been built 
and tested by the army being the only guns of the 
wire type that have been built in this country, the 
wire-wound system has been adopted by the English 
navy and is the standard type that is built by the two 
great gun-making firms of Armstrong and Vickers- 
All the large guns of the latest 
English warships are wire guns, as are the weapons 
which are doing such good service in the Japanese 
navy during the present war in the Far East. The sys- 


Longitudinal Section Through the Breech. 


tem has, therefore, long ago passed beyond the experi- 
mental stage. The difference between the wire gun 
herewith described and the English and Japanese guns 
is that in the former the fundamental principles upon 
which wire guns are constructed have been carried 
further along their logical 
lines of development, with 
ballistic results that are 
proportionately superior. 

In the construction of 
the new 6-inch gun, the 
foundation consists of a 
forged steel lining tube 
with an elastic limit of 
60,000 pounds and an ulti- 
mate breaking strength of 
105,000 pounds to the 
square inch. This tube ex- 
tends for the full length 
of the gun, which is 26 
feet 1 inch in length, and 
it is enlarged from a di- 
ameter of 6 inches in the 
bore to a diameter of 9 
inches in the powder 
chamber, which has a 
length of 49.3 inches and a 
cubical capacity of 3,120 
cubic inches, which latter, 
it will be seen, is excep- 
tionally large for a gun of 
this caliber. On this tube 
is assembled what 15 
known as the segmental 
tube. It is formed of a 
series of sheets of rolled steel, 308 inches in length, 
21% inches wide at the breech, and 414 inches wide 
at the muzzle of the gun, which are rolled into an in- 
volute shape and wrapped together to make up a solid 
tube. The sheets are first assembled on a stepped 
core, or form- 
er, and secure- 
ly clamped. 
The core is 
then with- 
drawn and a 
stepped lining, 
of the section 
shown in our 
engraving, is 
forced into po- 
sition within 
the segmental 
tube and the 
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clamps are 
firmly screwed 
down, one at 
each 6 inches 
of the length 
of the tube, 
which is then 
centered in the 
Maximum Powder Pressure Mastihves cand 


turned to size. 
A new series 
of clamps is 
then put on, and the exterior of the segmental tube 
is turned down into stepped frustums of cones, each 
step being equal to the thickness of one wire, or one- 
seventh of an inch. There are seven of these steps 
over the bore of the gun and four steps where the 
powder chamber commences, one of the latter steps 
being the depth of one wire and three of the steps 
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equal to the depth of two wires. Now comes 
the process of wire 
wire is driven into a hole bored into the segmental 
tube at the first step from the powder chamber, 
and the wire, which is one-seventh of an inch .square, 
is wound upon the gun under a tension of 2,500 poun 1s, 
The thickness of the winding varies from seven thick- 
nesses, or one inch, at the muzzle to 21 thicknesses, 
or 3 inches, over the powder chamber. A trunnion 
jacket, extending from the breech to beyond the trun- 
nions, a distance of about 12 feet, is then shrunk on 
with sufficient tension merely to prevent its rotation 
upon the segmental tube. A sheet-steel tube is also 
placed over the chase of the gun for the purpose of 
giving it a finish and protecting the wire wrapping. 
It should be noted that no reliance is placed upon the 
trunnion jacket or ihe chase covering, for the strength 
of the gun. By a study of the sectional view of the 
breech, it will be seen that the thrust of the breech- 
block is taken up jointly by the lining tube, the seg- 
mental tube, and the trunnion jacket, and a very even 
distribution of the longitudinal stress is thereby se- 
cured. The advantage of using a segmental built-up 
tube to carry the tension of the wiring is that the 
plates, being rolled down to a thickness of one-seventh 
of an inch, the danger of hidden flaws existing in the 
metal is practically eliminated; whereas when the 
solid tube is used, as in the built-up guns, there is suf- 
ficient thickness of metal for such flaws to exist with- 
out being detected. Moreover, in the segmental tube, 
should a flaw exist and a fracture occur in any one 
plate, it could merely extend through the thickness of 
one-seventh of an inch, and would not, as in the case 
of a solid tube, extend radially through the whole 
thickness of the tube. 

In an investigation of the principles of the seg- 
mental tube wire gun by Prof. Denton, of Stevens In- 
stitute of Technology, Hoboken, N. J., Mr. Denton 
estimated that there was no loss of longitudinal or 
tangential strength in the built-up tube, for the reason 
that the tension of the wire windings throughout the 
whole length of the tube .will bind the segments to- 
gether “with sufficient pressure to cause the frictional 
adhesion between its curved lines of division to ex- 
ceed the shearing forces which would be transmitted 
along these lines in a forged tube of the same thick- 
ness, when fired with powder developing the highest 
current pressures.” He found, moreover, that “the 
metal of the segmental tube, by virtue of the magni- 
tude of its frictional adhesion” (due to a tension of 
125,000 pounds to the square inch in the wire wind- 
ing), “is as available as. a source of longitudinal 
strength and transverse stiffness as the same thickness 
of solid metal.” Prof. Denton further found that “the 
distribution of the wire windings secured a practically 
uniform compressive resistance in the lining tube 
throughout its length, and without exceeding about 
90 per cent of the elastic strength of the tightest wire. 
The lining of the tube was probably compressed so that 
under 50,000 pounds per square inch of powder press- 
ure it was not required to exert a tensile resistance.” 


In other words, the principles of the wire gun had by | 


this system developed to such a high point that when 
this gun is fired at Sandy Hook in the last few rounds, 
with a maximum powder pressure of 50,000 pounds to 
the square inch, and a corresponding muzzle velocity 
of about 3,900 feet per second, the lining tube will 
still be under some of the initial compression which 
was given to it when the wire was wound on; which 
means that the wire with its high elastic limit of 
150,000 pounds to the square inch, will be comfortably 
taking care of the enormous forces developed by the 
powder. : 

The unusually high velocities secured in this gun 
are due to the exceptionally large powder chamber. 
Owing to the abundant supply of gas given off by the 
burning powder, the pressure on the base of the shell 
is maintained at a high figure even to the moment 
that the sheil leaves the muzzle, when the pressure is 
no less than 23,721 pounds-to the square inch. In the 
earlier guns, the powder pressures fell rapidly toward 
the muzzle and it is this high muzzle pressure that has 
caused the blowing off or bursting of the chase of sev- 
eral guns of the hooped type during the past few 
months. It can be seen at once that by increasing the 
number of windings of wire over the muzzle, this part 
of the gun may be made relatively just as strong and 
reliable as any other portion. 

Oe ooo 

There were recently received at the National Mu- 
seum two termitariums from Jamaica, which are. re- 
garded as the greatest curiosities which have been 
placed in the institution for a number of years. The 


- termitarium is the residence of a tribe of termites, or 


white,ants. One of these specimens was at once ship- 
ped to St. Louis, where it will form a part of one of 
the government exhibits at the exposition. The other 
was placed on view in the museum. The largest of 
the two nests received by the museum is about four 
feet long and two in diameter, being shaped a great 
deal like an elongated double peanut, round-and ova? 
at the ends, and with a narrower portion in the center, 


winding. One end of the. 
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with a decided crook between the two ends. This was 
built around the limb of a tree, and in order to get the 
nest the limb was cut, leaving about a foot extending 
from each end of the nest. The construction of the 
nest consists of leaves overlying each other, and ar- 
ranged in such order that it was likened to a bill file 
with bills placed in regular order one over the other. 


eg fg . 
THE RUSSIAN ICE-BREAKER “ ERMACK.” 
(Continued from page 360.) 
blades are enormously thick, and are calculated to be 
brought up by ice without breaking when running at 
full speed. The machinery is all designed to withstand 

this test. 

The “Ermack” is capable at half power of putting 
1,300 tons of weight on the ice to crush it down, when 
in her ordinary ice-breaking trim, with a draft of 22 to 
23 feet. The bow is enormously strong, and for a con- 
siderable distance the frames are only 12 inches apart. 
The ice-belt at the bow extends to the keel. At the 
sides of the ship it is 27 feet deep. 

The “Ermack” left the Tyne on her maiden voyage 
to Cronstadt early in March, 1899, under the command 
of Capt. Vassilieff, Admiral Makaroff being also on 
board. In less than a fortnight after sailing, the ice 
blink was seen just before dark, the first drift-ice being 
met with off the western end of the harbor of Revel. 
In the Gulf of Finland the small drift ice is first met; 
this gradually grows to a paste, which, in calm weather, 
soon solidifies into floes. These increase in size until 
the solid ice is met, and it is here that the packs 
of ice are found. The “Ermack” proceeded by night 
through the ice, her course illuminated by the electric 
searchlight. On the rocks and islands in the Gulf of 
Finland the ice forms to an enormous thickness, and 
the noise occasioned at the bow of the vessel when 
breaking ice was considerable, but the vibration set 
up forward was very small. The “Ermack” pursued 
her way through the ice right up to Cronstadt. Below 
Cronstadt the vessel could. easily break her way 
through the ice at 8 knots an hour, the ice field being 
from 18 inches to 24 inches: thick, with 6 inches of 
snow upon it. Three days;after her.arrival at Cron- 
stadt she was ordered to. Revel to save steamers that 
were in danger of being crushed by the ice, and to 
open the port. Upon arrival at Revel Bay it was found 
that an enormous ice-pack had been formed across the 
entrance to the bay, 15 miles. from the town of Revel. 
The pack had formed during a northwest gale that had 
blown the drift-ice from the Baltic into the bay, pack- 
ing it in a dense mass 3%. miles across, about one-third 
of a mile wide, and from 20 to 25 feet thick, com- 
pletely closing the harbor. In two hours the “Ermack” 
succeeded in crushing a:way through this ice-pack in 
fourteen charges. During the limited time that the 
“Ermack” was on that station she was instrumental in 
salving eighty-two vessels that were fast in the ice. 

In order to test the capabilities of ice-breakers of 
large size in polar ice, the “Ermack” was sent to Ad- 
vent Bay, in Ice Fjord, Spitzenbergen. She.was fully 
provisioned for twelve moriths. Advent Bay was left on 
August 5, 1899, and on the following day she encount- 
ered the first polar drift-ice. Then the fight began in 
real earnest. Collisions with enormous masses of ice 
occurred continually. The floes became thicker and 
older as the ship proceeded north. It was soon a task 
of ice breaking and charging continually. When 
stopped by ice, the vessel retired 100 yards or more, 
got up speed to strike the strong spot, and continued to 
do so until the obstruction was broken down. In some 
of the water lanes it was strange to note how the ice 
had separated in a vertical cleavage, leaving the walls 
of solid ice on each side of the canal from 12 feet to 
20 feet thick. With half boiler power the “Ermack” 
could force her way through polar ice 12 feet to 14 feet 
thick at 2% to 3 knots an hour. 

Reference should be made’ ‘to' the arrangement for 
coupling up the “Ermack”-with other vessels in order 
to make a train of ships for more effectually dealing 
with thick ice. Although the “Ermack” is big and 
strong, there is, of course, a limit to her capacity of 
breaking up ice and to the speed with which she can 
perform the operation. A vessel pushing astern of 
her, therefore, would supply additiomal”power for the 
work.. Forward, the stem is set at an angle of 70 deg. 
from the vertical. In going through ice she slides up, 
raising her bow, and this causes the ice to break down. 
She might, of course, mount the ice until her’forward 
propeller came in contact with it; but this is made of 
sufficient strength to withstand the shock. That, how- 
ever, is not what is expected generally to occur, as the 
form of the bow is designed to insure a constant break- 
ing down of the ice. This would absorb an enormous 
amount of power; but if another vessel, either an ice 
breaker or an ordinary steamer, were pushing asterr, 
naturally the speed could be increased. Moreover, a 
steamer not so strongly built as the “Ermack” would 
be protected by following close behind her. For this 
reason a recess has been built into the counter. This 
recess is designed to take the stem of the following 
vessel, arrangements being made for lashing the latter 
in firm contact with the leading craft. 
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The Geographical Society of Philadciphia. 

The annual reunion of the Geographical Society of 
Philadelphia was held Tuesday evening, April 26, at 
the Hotel Roosevelt, Philadelphia. President Angelo 
Heilprin, the noted Arctic explorer and student of Mont 
Pelé and other volcanoes, in his opening remarks 
sketched the history of the society from its organization 
twelve years ago to the present, mentioning the great 
geographical discoveries made in the period in the Far 
North, Asia, Africa, and the Antarctic regions, in some 
of which members of the society have participated. 
The society began in a modest way with fifty-one mem- 
bers and has grown so that a hall seating several hun- 
dred is now needed for the open meetings. Excur- 
sions to points within reach from Philadeiphia are a 
feature of the summer work of the society. 

Prof. Heilprin announced that the Elisha Kent Kane 
gold medal for noteworthy geographical achievement 
had been awarded to Capt. R. F. Scott, R. N., of the 
“Discovery,” who has been in charge of the British Ant- 
arctic expedition which has recently returned in safety 
to New Zealand after two years of arduous work. The 
principal features of Captain Scott’s geographical 
work have been the tracing of the eastern edge of the 
Antarctic continent for 350 miles south of Mount Ere- 
bus; the journey of the “Discovery” eastward from 
Mount Erebus for 640 miles along the edge of the 
great ice-barrier to new land, named by this expedition 
King Edward VII. Land, which is probably a portion 
of the Antarctic continent. Capt. Scott has attained « 
point further south than any other explorer, and the 
geographical results of the expedition under his care 
are among the most important which have been 
achieved in recent years. 

The chief speaker of the evening was Commander R. 
E. Peary, U. S. N., president of the Eighth Interna- 
tional Geographic Congress, which is to meet in this 
country in the fall. Commander Peary said that when 
he was attached to the League Island navy yard, fit- 
teen years ago, he completed the plans for his first 
expedition into the Antarctic regions, and presented 
them to Prof. Heilprin, then the president of the Acad- 
emy of Natural Sciences, who took a hearty’ interest 
in the matter and, in connection with Capt. Amos Bon- 
sall, Mr. H. G. Bryant, and others, began the agitation 
which made possible the Peary South Polar expedition 
of 1891. : 

To-day Arctic exploration is not to be considered a 
foolish matter, but it is a broad national undertaking 
participated in by the President, Congress, the press, 
and the peopie. The object, of course, is the North 
Pole, which is the mathematical center of the northern 
hemisphere, where there is but one day and one night 
in the year; where there is no west and no north, 
and every wind is a south wind. It is the last great 
geographical prize which the earth has to offer, and 
in view of the work which has been carried on under 
the auspices of the United States, its winning belongs 
by right to this nation. 

The undertaking divides itself naturally into two 
parts. The first section is the journey by ship to the 
north shore of Grant Land; the second section is the 
The 
journey from New York to Cape Sabine or Cape York 
can be made every summer in about two weeks time. 
Here Commander Peary would get Esquimaux and 
dogs, and proceed to Grant Land in from two days to 
two weeks, according to the season. This journey is 
the uncertain part of the preparatory work, but it has 
been made by four ships. The ship would be frozen in 
off Grant Land by the middle of September, and the 
preparatory work for the next season’s dash to the 
Pole would occupy the time until the long Arctic night 
set in. About the middle of February returning light 
would enable the sledges to start north, and they 
would have three months or more in which to cover 
the 840-mile journey to the Pole and back before there 
was any chance of the ice breaking up. Commander 
Peary himself has made several dog journeys longer 
than this. 

The features which promise success for a new expe- 
dition are that the explorer would take an especially 
constructed ship which would depend primarily upon 
steam power for propulsion and would have auxiliary 
sail, rather than a sailing ship with auxiliary steam, 
as has been’ dene heretofore. The second feature would 
be the extensive utilization of the native E’squimaux, 
which would be possible through the personal influence 
which Commander Peary has obtained with the tribe 
during his previous expeditions. The third feature would 
be Commander Peary’s intimate personal knowledge of 
the coast. .The nervous strain due to the long winter 
night, is the great drawback to work in the polar re- 
gions. The cold, which is easily provided against, is 
only relative in any case and is therefore a negligible 
factor. The value of the attainment of the Pole lies 
in getting many geographical data which need not be 
enumerated, farther than that they lie in pendulum 
observations which would be invaluable for determina- 
tion of the exact shape of the globe, and in observa- 
tions bearing upon terrestrial magnetism and the me- 
teorology and the economics of 300,080 square miles 
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of unknown land. For this great enterprise, Comman- 
der Peary needs $200,000. If the expedition were ac- 
complished in one year without the loss of the ship, 
the cost would be only $100,000, but a larger guarantev 
is necessary, because two years’ time or more mighi 
be consumed and the ship might not be brought backx. 
This great geographical prize therefore can be ob- 
tained for much less than the sum expended in defense 
of a single challenge for the America’s cup. 

Other speakers of the evening were Capt. T. C. Mc- 
Lean, U. S. N., commander of the cruiser “Cincinnati,* 
who rendered great services to the stricken island of 
Martinique directly after the eruptions of 1902, and 
who was in command at Colon at the time of the last 
revolution at the Isthmus of Panama; Major W. R. 
Abercrombie, U. S. A., who had charge of the surveys 
along the Copper and Tanana rivers, Alaska, in the 
cearch for an all-American route from the coast to the 
Yukon; Dr. A. Donaldson Smith, who has carried on 
important investigations in Abyssinia; Capt. Amos 
Bonsall; Dr. E. O. Hovey, who studied the eruptions 
of Mont Pelé and the Soufriére for the American Mu- 
seum of Natural History; Mr. George C. Mercer, whu 
is one of the very few men who have stood upon the 
summit of the South Dome in Yosemite Valley; Mr. 
Gilbert H. Grosvenor, editor of the National Geo- 
graphic Magazine; Miss Dora Keen, who has traveled 
extensively in Asia and has been almost the only white 
person to witness (in Teheran) the religious ceremony 
of the Mohammedans which corresponds to the Pas- 
sion Play of Oberammergau; and Mr. Henry G. Bry- 
ant, who has recently returned from the wilder por- 
tions of Mexico, and who is the president-elect of the 
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GROWTH OF OUR NAVY. 

In response to several requests from correspondents 
‘that we would publish another general view of the new 
ships that have been authorized, or are under con- 
struction, for our navy, thereby supplementing the 
double-page engraving published in our last Naval Sup- 
plement of December 14, 1901, we present the accom- 
panying double-page inset. The engraving in the spe- 
tial number referred to represented all the ships that 
were authorized or under construction at the close of 
the year 1901. The double-page inset in the present 
pumber includes every warship contracted for and 
under construction since that date. In looking through 
the official records, we were much interested to note 
that the whole of this very formidable fleet was au- 
thorized by Congress in the brief period of eight 
months, from July, 1902, to March, 1903. It includes 
five of the largest and most formidable battleships ever 
designed, vessels only slightly smaller than the Brit- 
ish “King Edward” class, and more powerfully armed 
than they; two smaller battleships of about the size 
of the Russian “Czarevitch” or the new “Borodino” 
of the Russian Baltic fleet; two armored cruisers 
which will be the largest vessels of that type ever built, 
and two gunboats. This is a most remarkable addi- 
tion to be made in so short a space of time, and if it 
were not that the contractors for our warships are so 
slow in completing their contracts, the vessels being 
at times from one to three years behind their contract 
date of completion, it would indicate we were rapidly 
moving forward to the second position in strength 
among the great naval powers of the world. ; 

BATTLESHIPS.—The most important vessels of the 
fleet are five large battleships of the “Connecticut” 
class, the first two of which, the “Connecticut” and 
“Louisiana,” authorized by Congress July 1, 1902, are 
sister ships. The other three ships, “Kansas,” “Minne- 
sota,” and “Vermont,” were authorized on March 3 of 
the following year. They are practically identical 
with the “Connecticut” and “Louisiana,” the chief 
points of difference being that the thickness of the 
waterline belt has been somewhat decréased, and that 
of the upper main belt somewhat increased over that 
on the earlier ships. The “Louisiana” is being built 
by a private firm, the Newport News Shipbuilding 
Company, and the “Connecticut” is being constructed 
at the New York navy yard, Brooklyn, where a rate 
of progress has been maintained that has already gone 
far to prove the truth of the naval constructors’ asser- 
tion, that work can be done as expeditiously and satis- 
factorily at the government yards as it can at private 
establishments. 

The detailed description which we now give of the 
“Connecticut” and “Louisiana,” both of which, by the 
way, will probably be launched toward the close of the 
present year, will also serve for the three later vessels 
of this class in all particulars except that the main 
belt amidships will be 9 inches instead of 11 inches 
thick, and that the upper main belt will be 7 inches 
thick instead of 6 inches as in the “Connecticut.” The 
particulars of these five battleships then are as fol- 
lows: Length, 450 feet; extreme breadth, 76 feet, 10 
inches; depth, 24 feet, 6 inches; and the displacement 
at this draft, when the ship is fully equipped ready for 
sea, with all her stores on board and a normal coal 
supply of 900 tons, is 16,000 tons. The ships will be 
driven at a speed of 18 knots by twin-screw, triple-ex- 
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pansion engines of 16,500 indicated horse-power, to 
which steam will be supplied by Babcock & Wilcox 
water-tube boilers. The protection will consist of a 
complete belt of Krupp steel armor at the waterline, ex- 
tending from stem to stern, which will vary in thick- 
ness from 11.inches amidships to 4 inches at the ends. 
Associated with this armored belt is a complete pro- 
tective deck 2%4 inches on the flat and 4 inches on the 
slopes. Above the main deck, throughout that portion 
of the ship amidships between the main barbettes, is 
a wall of 6-inch Krupp armor extending from the 
main belt to the upper deck, and protecting the central 
battery. The turrets for the main battery 12-inch guns 
will be protected with a maximum thickness of 12 
inches of Krupp steel, and the barbettes upon which 
they turn will be protected with 10 inches of Krupp 
steel. The 8-inch turrets will have 6 inches of armor 
in the case of the “Connecticut” and “Louisiana,” and 
6% inches of armor in the “Minnesota,” “Kansas,” and 
“Vermont.” 

The armament of these ships will be the most power- 
ful of any vessels at present designed. It will con- 
sist of four 12-inch rifles, calculated for a muzzle 
energy of over 46,000 foot-tons, eight 8-inch guns with 
a designed muzzle energy of 13,600 foot-tons, and a 
battery of twelve 7-inch guns with a designed muzzle 
energy of 9,646 foot-tons. There will also be twenty 
of the invaluable 3-inch rapid-fire guns, which have a 
designed velocity of 3,000 feet a second, and an energy 
of 874 foot-tons. Four of the latter are mounted on 
the gun deck, firing through casemates, two of them 
forward and two aft; six are mounted on the upper 
deck in broadside between the 8-inch gun turrets; and 
ten are mounted in the open upon the superstructure 
deck, three on each broadside, and one at each corner 
of this deck. There will be also twelve 3-pounder 
semi-automatic guns and eight 1-pounder automatic 
guns, and eight machine guns scattered throughout the 
bridges and fighting tops. They will carry also two 3- 
inch field guns. Although no provision was made for 
submarine torpedo tubes in the original design of these 
vessels, the plans have been changed since the con- 
struction commenced, and the ships will be fitted with 
two forward submerged torpedo tubes. On such large 
dimensions the vessels will be able to give ample ac- 
commodation for the complement of 42 officers and 
761 men. Bp 

Speaking of the ships as a whole, we think that they 
represent about the best combination of speed, armor, 
and armament to be found in any of the latest battle- 
ship designs of the various navies; although there can 
be no question that the increase of the armor protec- 
tion above the main belt from: 6 to 7 inches in the 
three later ships, at the expense of a: reduction of the 
main belt amidships, is a decided improvement of the 
defensive qualities of these ships. 

At the same time that the three later ships of the 
“Louisiana” class were authorized, Congress made pro- 
vision for the construction of two battleships of 13,000 
tons displacement, which were to have the maximum 
speed and offensive and defensive qualities practicable 
on these dimensions. Working under this restriction 
as to size, our naval constructors have turned out two 
admirable ships, the “Mississippi” and “Idaho,” which 
may be termed smaller editions of the “Connecticut.” 
The dimensions are as follows: Length, 375 feet; 
beam, 77 feet; mean draft, on a displacement of 13,000 
tons, 24 feet, 8 inches. The ships will be driven at 
17 knots by twin-screw, triple-expansion engines of 
10,000 horse-power, steam being supplied by Babcock 
& Wilcox boilers. The main battery will consist of 
four 12-inch guns carried in turrets protected by 12 
inches of Krupp steel, and barbettes of 10 inches of 
steel. The intermediate battery will consist of eight 
8-inch guns mounted in four turrets protected by 6%4 
inches of steel, the barbettes being protected by 6 
inches. There will be a central battery on the main 
deck of eight 7-inch rapid-fire guns, protected by 7 
inches of Krupp armor, and there will also be twenty 
38-inch rapid-fire guns, twelve 3-pounder, semi-auto- 
matic guns, eight 1-pounder automatics, and two 3-inch 
field guns. They will also carry two submerged tor- 
pedo tubes. The waterline belt will be 9 inches amid- 
ships, tapering to 4 inches at the ends. The conning 
tower will have 9 inches oft armor, and the conning- 
tower tube 6 inches, while the ammunition tubes will 
be protected by 3 inches of armor. The vessels will 
have a full coal capacity of 750 tons, and at 10 knots 
cruising speed they will have a radius of 5,750 nauti- 
cal miles. 

ARMORED CRUISERS.—The two armored cruisers 
“Tennessee” and “Washington” are, like the battle- 
ships above mentioned, among the very latest and 
most powerful of their class in any navy. Moreover, 
they are extremely handsome vessels, with a clean-cut 
outboard profile, and an excellence of proportioning 
and placing of masts and smokestacks, that renders 
them comparable in appearance to the modern Atlantic 
passenger steamship. These cruisers are nearly a 
thousand tons larger in displacement than the six 
armored cruisers of the “California” class, and al- 
though the length, 502 feet, is the same, they have 
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about 31%4 feet more beam, or 72 feet, 10 inches, and 
about a foot more draft, the draft on a mean displace- 
ment of 14,500 tons being 25 feet. They will be 
driven by twin-screw triple-expansion engines, with 
an indicated horse-power of 23,000, at an estimated 
speed of 22 knots an hour. The normal coal supply 
will be 900 tons and they will have a bunker capacity 
of 2,000 tons. They will be protected by a continuous 
waterline belt, which will be 5 inches in thickness 
amidships and 3 inches at the ends. This is an inch 
less than is carried by the California’ class; but 
what is lost at the waterline is gained in the protec- 
tion of the main battery, which consists of 9 inches 
on the turrets, as against 61% inches in the “Cali- 
fornia,’ and 7 inches on the barbettes, as against 6 
inches in the earlier ship. Associated with the belt 
will be a protective deck, 1% inches in thickness on 
the flat, and 4 inches on the slopes, with the armored 
citadel amidships, and 3 inches on the slopes toward 
the ends outside the citadel. The sides of the vessel 
from the main belt to the upper deck, and extending 
for the length of the ship between the main barbettes, 
The 
armament of these vessels is particularly powerful, 
consisting of four 10-inch breech-loading rifles in two 
turrets forward and aft, and sixteen 6-inch guns 
mounted in broadside. Twelve of these are on the 
main deck, and four on the upper deck. There is also 
a. battery of twenty-two 3-inch rapid-fire guns, of which 
six are mounted on the gun deck within the central 
battery, six on the gun deck in sponsons outside of 
the battery, two forward and four aft, and ten on the 
upper deck in broadside between the 6-inch gun case- 
mates. Twelve 3-pounder rapid-fire guns, four 1- 
pounders, two machine guns, and six Colt automatic 
guns are distributed throughout the superstructure, the 
bridges, and the fighting tops. There are also two 3- 
inch field guns to be used for landing purposes. ' This, 
it will be observed, is for a cruiser a tremendous bat- 
tery, its most distinguishing feature being the four 
10-inch breech-loading guns, which will be capable of 
piercing the heaviest armor of battleships at the © 
nearer fighting range. There are altogether no less 
than sixty-eight guns. It must be confessed that the 
armament of these ships appears to be relatively 
heavier than their defensive qualities, and we wish 
that the side armor of the central redoubt had been 6 
inches instead of 5 inches in thickness: The vessels 
will be provided with two broadside submerged tor- 
pedo tubes forward and probably another pair aft. 
Splinter bulkheads of nickel-steel, from 1% to 2 
inches in thickriess, will be worked in between the 
6-inch guns of the central battery, and the 3-inch bat- 
tery on the main: gun deck will be given also 3 inches 
of nickel-steel protection. The 6-inch guns in the 
broadside battery will be mounted in recessed ports, 
which will allow the guns to be swung around until 
their muzzles are flush with the side of the ship, thus 
obviating the inconvenience which arises from the 
great length of modern broadside guns. Altogether, 
Wwe must confess to the conviction that these are about 
the most effective large armored cruisers to be found 
afloat or under construction to-day, the only vessels 
which compare with them, being the latest armored 
cruisers of the British navy, which carry a much 
lighter armament, and have no better system of pro- 
tection. 

GunsBoats.—The two gunboats “Dubuque” and “Pa- 
ducah” are vessels of the unarmored composite class, 
to which such vessels as the “Marietta” and “Viclis- 
burg,’ the latter now at Chemulpo, Korea, belong. 
Both vessels are being built at Morris Heights, N. Y. 
They are constructed with steel framing and wood 
planking, and have an over-all length of 174 feet, an 
extreme breadth of 35 feet, and 1,085 tons displace- 
ment on a mean draft of 12 feet, 3 inches. They will 
be driven by twin-screw, triple-expansion engines, and 
steam will be furnished by Babcock & Wilcox boilers. 
On an indicated horse-power of 1,000 they are to have 
a speed of 12 knots per hour. They will carry an 
armament of six 4-inch rapid-fire guns, four 6-pound- 
ers, two 1-pounders, and two Colts. They are schooner- 
rigged and have a stump bowsprit, and a modified 
clipper bow, a combination which, it must be admitted, 
does not add anything to the beauty of the vessels. 
However, as the bow is full and lofty, no doubt they 
will prove to be excellent sea boats, well suited to their 
particular duties. 

0 

In a recent address before the Michigan Municipal 
League, Dr. Victor C. Vaughn estimated the annual 
loss in this country due to typhoid fever at $50,000,000. 
He said the total number of cases of this disease in the 
course of the year was about 500,000, of which 50,000 
terminated fatally. Placing a valuation of one thou- 
sand dollars on each life, he arrived at the total given 
above. The doctor said that this terrible death list 
should have no existence, for by the exercise of proper 
care and precautions, all of these lives might be saved. 
Salen ini cakdhuaeEEREEEE 

The construction of a harbor to the north of the 
city of Kiel is being planned. 
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THE LOUISIANA PURCHASE 
EXPOSITION—ITS SCOPE 
AND ITS PURPOSE, 

BY SAMUEL WILLIAMS. 

The Louisfana Purchase 
Exposition, opened at St. 
Louis April 30, was plan- 
ned to be “the greatest ex- 
position ever held in the 
world.” It was thought 
that the most fitting com- 
memoration of one of the 
most important  centen- 
nials in American history 
would be a World’s Fair 
presenting a comprehens- 
ive and instructive illus- 
tration of the progress of 
all nations in arts, indus- 
tries, and culture. It was 
an ambitious scheme, call- 
ing for the expenditure of 
enormous sums of money, 
a vast amount of skillful 
exploitation work, the ex- 
ertion of America’s influ- 
ence with foreign govern- 
ments, and the employ- 
ment of an array of well 


Scientific American 


May 7, 1904. 


ing and classifying the ex- 
hibits. But there seems 
to have been plenty of 
practical ability and high 
intelligence as well as am- 
bition behind the scheme, 
and its projectors have un- 
questionably succeeded in 
creating an exhibition far 
surpassing all former ones 
in the amplitude, magnifi- 
cence, and beauty of its 
equipment. Ten million 
dollars were granted by 
the city of St. Louis— 
$5,000,000 by popular and 
an equal amount by muni- 
cipal subscription—and an 
appropriation of $5,000,000 


‘was made by the United 


States Treasury, to which 
has recently been added a 
treasury loan of $4,600,000, 
to be repaid from the ex- 
position receipts, making 
$19,600,000 expended by the 
Exposition Company in 
the three years since its 
organization. Forty-four 
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Palace of Transportation. 


North Vestibule of the Palace of Machinery. Part of the North Facade, Palace of Manuiactures, 
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spending nearly $7,000,000 on their exhibits, and thirty 
of them have beautiful State buildings erected on the 
grounds. The United States government has a special 
building and exhibits installed at an expense of $1, 
600,000, and about sixty foreign governments are parti- 
cipating at an expense of over $7,500,000. Mexico, 
France, England, Belgium, Brazil, Germany, Austria, 
Italy, Sweden, Holland, China, Cuba, Japan, Ceylon, 
Canada, Siam, India, and other countries have erected 
fine pavilions, some of which are noble replicas of 
famous old buildings, such as the Grand Trianon of 
France, the Orangery of Kensington Palace in Eng- 
land, Germany’s Castle of Charlottenburg, Prince Pu’ 
Lun’s Peking residence, and Siamese and Japanese 
temples. 

The site comprises 1,240 acres of lovely undulating 
park land, much of it covered with forest. The land- 
scape gardener’s art has heightened its scenic beauty. 
A commission of famous architects laid out the build- 
ing scheme. About 1,000 structures are posed on 
the site. Many of these are exhibit buildings of 
enormous dimensions and grand and imposing in 
architectural design. Of the twelve largest exhibi- 
tion palaces, that of Agriculture measures 1,600 by 500 
feet; the Transportation Palace, 1,300 by 525; Manu- 
factures, 1,200 by 525; Varied Industries, 1,200 by 
525; Machinery, 1,000 by 525; Liberal Arts and Mines 
and Metallurgy, each 750 by 525; Electricity and Edu- 
cation, each 600 by 525. The exhibit palaces cover 128 
acres of ground. Eight of these buildings, grouped on 
broad avenues and lagoons that focus on Art Hill with 
its cascades crowned by Festival Hall and the Terrace 
of States, compose what is 
called the “Main Picture.” 
This picture is intended to 
be an exhibit of American 
architecture and sculpture 
at the beginning of the 


twentieth century, and 
over $500,000 was_ set 
apart for the artists de- 
signing the sculptural 
decorations herein dis- 
played. 


The exhibits of all na- 
tions are the results of 
competitive selection. All 
exhibits have been sub- 
jected to an admirable sci- 
entific classification and are 
installed in their respective 
buildings in 144 groups 
and 807 classes, so that 
everything can be studied 
in comparison with all 
that belongs to its own 
class or group. Whenever 
practicable the “live ex- 
hibit,’ the process as well 
as the product, is demon- 
strated, and this has led to 
a great many “outdoor ex- 
hibits.” Some fifteen acres 
in the “Mining Gulch” are 
devoted to mining and 
metallurgical demonstra- 
tions not admissible in the 
Mines and Metallurgy Pal- 
ace. Although the Trans-) _ 
portation Palace covers about fifteen acres and con- 
tains four miles of railway track, Germany’s elaborate 
display of her terminals is on outside tracks, and the 
airship exhibits and contests are at the Stadium, 
half a mile west. All the space in the Electricity 
Palace had been reserved for preferred exhibits, 
more than a year ago, and yet many interesting ex- 
hibits competing for awards in this department are 
“live exhibits” at work as part of the immense light- 
ing and power plant of the Exposition in the Machin- 
ery Palace. The British, French, German, Japanese, 
and other foreign pavilions are treasure houses of fam- 
ous old paintings, sculptures, tapestries, pottery, and 
other decorative art work not entered in the competi- 
tive exhibits of the Palaces of Liberal Arts, Manu- 
factures, and Fine Arts. The schook university, man- 
ual training, and technical institutions of Germany, 
France, England, and America are luminously illus- 
trated here, both in organization and method, and the 
teaching of defectives will be shown in actual opera- 
tion. 

Scientists and members of all the technical profes- 
sions will find that great entertainment has been pre- 
pared for them—laboratory demonstrations of all sorts; 
laboratory tests of locomotives, of power generators, 
and other machinery; elaborate models of harbor im- 
provements and great engineering works in al) parts 
of the world, including the great Assouan dam; tests 
of kites, aeroplanes, dirigible balloons, and other air- 
ship experiments. In addition there are such great 
attractions for them as the World Congress of Art 
and Science and a long series of technical and profes- 
sional congresses, with distinguished participants 
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from many foreign countries. For musicians there are 
great musical events extending throughout the. Exposi- 
tion period, with recitals by the most distinguished 
organists on the most powerful and wonderful organ 
that was ever built. 

For breeders of live stock there will be a live-stock 
show distributing $250,000 in premiums, besides the 
prizes added by the breeding associations, which are 
all taking a profound interest in the contests. 

For the physical culture advocate and the sportsman, 
the International Olympian Games for 1904 will be 
held in the noble Stadium and Athletic Field provided 
for them on the Exposition site, where will also be 
held a long series of inter-state, inter-collegiate, and 
inter-scholastic games and sports, for the expenses of 
which the Exposition has appropriated $150,000. 

The dominant idea to which the projectors of this 
Exposition have steadily adhered, was to make it an 
epochal event in the progress of mankind, a great 
world-university course, as it were; throwing world- 
wide light on all the paths of progress; aiding and 
stimulating invention; arousing that competitive in- 
stinct in man which impels him to improve. the highest 
achievements of others, to produce something better 
than the best. The influence of former Expositions on 
subsequent progress has been distinctly manifest, and 
why should not the influence of an Exposition of far 
greater scope and resources be still more marked and 
memorable, as an inspiration to inventive genius and 
as a guide to popular taste and to. social, civil, and in- 
dustrial betterment? As the completest display ever 
made of the resources of our own country and of the 
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wonders wrought by our own people, it will not only 
be a beneficial revelation to themselves, but greatly 
enhance the prestige of our republic abroad. In such 
a representation of the races of men and of the pro- 
ducts of nations, each is a teacher, each a learner, and 
must derive from it a clearer sense of the dignity of 
manhood and of the kinship of the human family. 
2 
THE LARGEST CLOCK IN THE WORLD. 
BY CLAUDE H. WETMORE, 

Sixteen times larger than any timepice in the world 
will be the floral clock on the Exposition grounds at 
St. Louis, which is located in front of the north en- 
trance to the Palace of Agriculture, and separated from 
that building by a driveway. Although it is what is 
known as a floral clock, it will keep accurate time, for 
beneath the vines and other plants, skilled artisans 
have constructed machinery similar to the works of a 
watch, but which in size bears the same comparison as 
does the dinotherium, which once inhabited the Mio- 
cene beds of Europe and Asia, to the titmouse of to- 
day. 

The disk consists of a circle of flower beds one hun- 
dred and twelve feet in diameter; and the hands are 
long, green pointers, the largest of which moves five 
feet a minute. At the place where these hands join in 
the center, a tall man could lie down and the surface 
beneath would extend four feet beyond his head. 

Between the dial and the Palace of Agriculture are 
three small ornate buildings. The central one, which 
is fourteen feet square at the base and fourteen feet 
to the cornice line, is of Grecian architecture, except 
the roof, which is a hemisphere twelve feet in diam- 
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eter. The ground color of this roof is azure; it is 
dotted with stars and marked with meridians, to 
represent the heavens. In this building is the mech- 
anism that connects with the underground machinery 


‘and moves the hands, also the mechanism that strikes 


the great bell.. The south wall is of plate glass, and 
the glass in turn is hidden from view by a swinging 
door, except for a few minutes during every hour, 
when the door is thrown back automatically, revealing 
the works within. Above the dome is a figure of 
Time. 

On the right of this central building is a similar 
structure, though smaller; the roof, also a hemisphere, 
represents half the earth, showing the western cont- 
inents. Within hangs the 7,000-pound bell, which 
sounds the hours in deep tones that can be heard all 
over the Exposition grounds. And it is at the first 
stroke of the bell that the door swings open, revealing 
the clockwork. 

A companion structure stands on the left of the 
central building, and within is an immense hour-glass 
that turns automatically every hour. 

At night these three buildings will be brilliantly il- 
luminated, and so will be the dial, to do which electric 
bulbs will nestle under the plants that form the numer- 
als and cover the hands. To cause the necessary effect, 
two thousand lights will be used. 

This clock, in so far as the machinery goes, is an 
exhibit of a western manufactory; the floral arrange- 
ment has been planned by the Chief of Agriculture of 
the Exposition and his assistants. Following the lat- 
est plans, the inner surface of the dial—the smaller 
circle, which is bordered 
by a wide rim containing 
the numerals—will be of 
white, low-growing flowers 
bordered by a thin hedge 
of foliage plants. Within 
the rim the uumerals of 
the hours will be dark tall 
foliage plants, thrown into 
relief by intervening white 
blossoms, the same as 
those growing in the inner 
circle. The border of the 
rim will be a circle of low- 
growing flowers, and ‘be- 
yond this -again will be 
spears of foliage plants, 
red alternating with yel- 
low, which will indicate 
the seconds, 1,800 of the 
one color and the same 
number of the other, mak- 
ing 3,600 in all. 

Surrounding the com- 
plete circumference of the 
dial on the outside will be 
six feet of lawn, and sur- 
rounding this again will be 
a broad path of red-colo: 
ed earth. 

The minute and _ the 
hour hands are long stccl 
troughs, in which fertilizcd 
earth has been placed to 
supply nourishment to the 
vines that will cover the 
metal and completely hide 
it from view. The minute hand weighs 2,500 pounds, 
and the vines that will cover it would hide from view 
the front cf a large house. 

The effect in the daytime will be that of a mass of 
green moving slowly over a field of white, and pointing 
at brilliant-colored hours and minutes; at night, a 
glowing indicator will move above glowing numerals. 

PARTICULARS OF THE GREAT CLOCK. 


Diameter of dial ..................000- 112 feet. 
Length of minute hand ................ 70 feet. 
Diameter of the hands across the center. 10 feet. 
Minute hand moves each minute ........ 5 feet. 


Weight of minute hand ................ 2,500 pounds. 
Weight of Dell <2. cin risa netwacate 7,000 pounds. 
Diameter of bell at mouth.............. 70 inches. 
be =) =a sa) el 0 =) 0 ee em Pe 60 inches. 


The total cost of the eleven Washington University 
buildings, used by the Louisiana Purchase Exposition, 
is $1,480,000. These buildings.are all permanent struc- 
tures. 

+ 8 ee 

Idaho was one of the first States at the World’s Fair — 
to complete its agricultural exhibit. The showing is 
a revelation as to that State’s resources, and the taste 
displayed in the arrangement is much admired by all 
who see it. 

— + Oe 

President Roosevelt, from his desk in the White 
House at Washington, pressed the electric button 
which set in motion the wheels of the World’s Fair 
machinery. This was done at exactly 1 o’clock, east- 
ern time, or 12 o’clock, noon, St. Louis time. 
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The National Academy of Sciences. 

The annual or stated meeting of the National Acad- 
emy of Sciences was held in Washington, D. C., from 
April 19 to 21, 1904, in the United States National Mu- 
seum, under the presidency of Dr. Alexander Agassiz. 
Public sessions were held in the lecture room of the 
Museum during the afternoons, and were devoted to 
the reading of papers, of which some nineteen were 
presented. 

Prof. John Trowbridge, of the Lawrence Scientific 
School of Harvard University, opened these public 
sessions with a series of three papers, all of which con- 
sisted of lantern-slide illustrations devoted to the ex- 
position of the topics which they served to elucidate. 
The first of these was on “Spectra of Gas at High Tem- 
peratures,” and was followed by one by Theodore Ly- 
man on “Short Wave-Lengths of Light,’ while a third 
was by H. W. Morse on “Spectra Produced by the Weh- 
nelt Interrupter.” Messrs. Lyman and Morse have 
carried on their investigations under the direction of 
Prof. Trowbridge, who, as they were not members of 
the Academy, presented their papers. 

“On Fluorescence Spectra” was the title of a short 
joint paper by Profs. E. L. Nichols and Ernest Merritt 
of the Physical Department of Cornell University, 
after which Prof. Robert S. Woodward of Columbia 
University described “A Double Suspension Apparatus 
for Determining the Acceleration of Gravity” and 
“The Compressibility of the Earth’s Mass Required by 
the Laplacean Law of Density Distribution,’ both high- 
ly technical expositions of the subjects treated. 

Of more popular interest was Prof. George F. Bar- 
ker’s “Note on Radio-activity and Autoluminescence.” 
This able physicist discussed the phenomena which 
have been discovered in connection with uranium, ra- 
dium, and other elements, presenting a full series of 
minerals showing radio-activity. Baskerville’s recent 
announcement of his discovery of carolinium and ber- 
zelium was referred to and the work of the brilliant 
young chemist from the University of North Carolina 
favorably commented on. Prof. Barker showed a num- 
ber of photographs which had been developed by the 
autoluminescence of the minerals which he exhibited 
before the Academy. 

Of considerable interest was the paper entitled “Phy- 
siological Economy in Nutrition, with Special Refer- 
ence to the Minimal Proteid Requirement of Healthy 
Man,” presented by Prof. Russell H. Chittenden, direc- 
tor of the Sheffield Scientific School of Yale University. 
He described in detail the experiments carried on by 
him on a number of students and a squad of United 
States soldiers and found at the end of six to twelve 
months—varying with the different subjects—that he 
had been able to effect a gradual reduction of meat 
and other proteid foods with little if any increase in 
starch and other foods and that the weight of the sub- 
jects was almost exactly the same as when the expert- 
ments began. Their bodily vigor was greater and their 
strength much greater, the latter due, however, to the 
regular physical exercises which they practised. His 
conclusions were therefore that the average healthy 
man eats from two to three times as much as he neéds 
to keep him in perfect physical and mental health and 
vigor. Prof. Chittenden said that so far as he himself 
was concerned he found his health greatly improved 
by eating only two meals a day, eliminating entirely 
his breakfast.. Considerable discussion followed the 
reading of this paper, which was participated in by 
Prof. Horatio C. Wood, of Philadelphia, Pa.; Dr. John 8S. 
Billings, of New York, and Prof. E. S. Morse, of Salem; 
and while the value of Prof. Chittenden’s experiments 
was conceded, it was contended that a series of experi- 
ments with persons eating the normal amount of food 
would be highly desirable in order to show what ill 
effects if any follow the ordinary practice. In other 
words, no evidence was presented to show that the 
satisfying of a man’s appetite in the usual method was 
deleterious to health. The paper was illustrated by a 
number of lantern slides, showing the physical devel- 
opment of the subjects. 

*“A Brief Preliminary Report upon Apocynum can- 
nabinum,” showing the properties of this plant, was 
presented by Prof. Horatio C. Wood, of Philadelphia, 
Pa.; and Prof..Henry F. Osborn, on behalf of Prof. W. 
D. Matthew, of New York, described briefly the ‘“Posi- 
tion of the Limbs in the Sauropoda.” 

The public session on Thursday began with Gen. 
Henry L. Abbot’s paper on “The Disposition of Rain- 
fall in the Basin of the Chagres,”’ and was followed by 
Prof. Henry F. Osborn, who, under the title of “Recent 
Paleontological Discoveries: by the American Museum 
‘Exploring Parties,” referred to the explorations which 
have been carried on during the past three years with 
a fund of $15,000 given by the late William C. Whitney 
for the purpose of learning more perfectly the history 
of the prehistoric horse on the American continent. 
A number of discoveries of great interest and value to 
zoologists and paleontologists was reported. One o% 
the finds made was of the skeletons of a small heri, 
consisting of a mare and colts, of the Neohippsrion. 
The type was named Neohipparion Whitneyi, in honor 


of the donor of the gift which made the expedition . 
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possible. The Neohipparion is especially interesting 
as being a perfect American type of the old European 
Hipparion, or forest-living horse. The find was made 
in 1902 in the upper Miocene period formation of Ne- 
braska. Other finds were a specimen of the Equus 
Scotti, or true Lower Pleistocene period horse, discov- 
ered in 1900 in Texas. 

Prof. Osborn also read a paper advocating a reclassi- 
fication of the reptilia, chiefly interesting because of 
the positive announcement that man as a mammal, 
with a single arch on the side of his skull, is unmis- 
takably descended from that class of reptiles known as 
lynapida, which has only one arch. The descendants 
of the lynapida are all mammals, including man. 

Dr. Alexander Graham Bell then introduced Prof. 
A. F. Zahm, of the Catholic | University of America, 
who read an important paper on “Surface Friction of 
the Air at Speeds Below Forty Feet a Second,” after 
which Prof. Bell himself presented a brief paper on 


|“‘The Multi-nippled Sheep of Beinn Bhreagh,’’fin the 


course of which/he announced that in the continuation 
of his efforts to produce a variety of sheep that would 
yield twins, he obtained sheep that showed evidence of 
as many as eight nipples, thus leading to the inference 
that a variety of sheep could be developed that would 
yield larger families than at beset 

Biographical Memoirs of James Hadley by Arthur 
T. Hadley and of Henry Barker Hill by Charles L. 
Jackson were read by the Home Secretary. The meet- 


. ing was brought to a close by a “Note on the Simplest 


Possible Branch of Mathematics,” by Charles S. Pierce. 

In addition to the papers presented, the business of 
the Academy included the presentation of the Henry 
Draper medal to George EH. Hale, director of the 
Yerkes Observatory, for his brilliant astrophysical re- 
The constitution limits the membership of 
the Academy to one hundred persons, and not more 
than five new members can be elected each year. At 
this meeting only four men were found worthy of ad- 
mission into this select body. They were William 
Morris Dean, who fills the chair cf geology in Har- 
vard University; William Fogg Osgood, assistant pro- 
fessor of mathematics in Harvard University; John 
Ulric Nef, head professor of chemistry in the Univer- 
sity of Chicago; and William Thomas Councilman, 
professor of pathology in the Harvard Medical School. 
By the election of these members the active list has 
been increased to nearly ninety-three. 

‘Also the following eight foreign associates were 
chosen: Dr. Paul Ehrlich, of Frankfort on the Main; 
Dr. H. Rosenbusch, of Heidelberg; Prof. Emil Fischer, 
of Berlin; Sir William Ramsay, of London; Sir Will- 
iam Huggins, of London; Prof. George H. Darwin, of 
Cambridge; Prof. Hugo de Vries, of Amsterdam; and 
Prof. Ludwig Boltzmann, of Vienna. 
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The Melancholy Cypress 7 

In a recent issue of the St. Louis Globe-Democrat Fer- 
dinand Tonney declares that the axman is fast destroy- 
ing the melancholy cypress, and that the enormous con- 
sumption of the imperishable wood will soon clear the 
Southern swamps of their noblest product. Mr. Tonney 
says the best specimens are found in Arkansas and 
Louisiana. The lumbermen class the timber as red, 
yellow-and white, according to the tint of the wood. 
In Southern Illinois, some years ago, there were brakes 
of a white variety, but the trees were pygmies when 
compared with the yellow cypress giants of the Cache 
River country in Arkansas, and the mammoth red 
cypress tree along the Ouachita River. The slow 
growth and the uncertain method of reproduction lead 
to the belief, says Mr. Tonney, that before many years 
the tree will become extinct. The great brakes are 
rapidly disappearing before the modern -methods of 
lumbering, and regions which heretofore were regarded 
as inaccessible because of the swamp conditions are 
being cut over, and the lumber going into the markets 
at a rate surprising even to those who are intimately 
acquainted with the industry. The antiquated meth- 
ods of logging, so slow and cumbersome, have been 
replaced by the up-to-date ideas, and the néw facilities 
and improvements have worked wonders in the busi- 
ness. Mr. Tonney says, further, that just now cypress 
is the one kind of timber which has obtainéd a promi- 
nent place on the lumberman’s list, and the increasing 
demand and the advancing price are attracting the 
attention of every one who has in any way to deal 
with building materials. The commercial value of a 
good cypress brake is almost beyond the belief of those 
who are not familiar with the lumbering industry. The 
merits of the timber as adapted to a multiplicity of 
uses are without question, and it has taken rank along 
with white pine and pop:ir.. A house may be built, 
these days, wholly of cypress. The framework, siding, 
flooring, lath, shingles, and even the interior, when 
finished in this remarkable product of the Southern 
swamps, give satisfaction, which is shared alike by the 
builder and owner. Strength, durability and beauty 
of finish combine to make it popular with the wood- 
worker. An instance may be cited where cypress was 
substituted for yellow pine in the construction of the 
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World’s Fair buildings. While it is true that the cy- 
press brakes in Arkansas are being drawn upon heav- 
ily, there is no danger of immediate depletion. And 
every cypress tree felled means that in return addi- 
tional wealth comes to swell the means whereby in 
other ways Arkansas is undergoing splendid develop- 
ment. 
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The New Warships for Japan. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


A further advance in warship design and construc- 
tion is to be exemplified in the two new powerful 
armorclads to be built in England, for the Japanese 
navy, by Vickers Sons & Maxim, Ltd., of Barrow-in- 
Furness, and Sir W. G. Armstrong Whitworth & Co., 
of Elswick, respectively. 

In general design these ships will somewhat re- 
semble the “King Edward VII.” class, now in course 
of erection for the British navy, with some important 
modifications and improvements. They will each 
measure 455 feet in length. This is 30 feet in excess 
of the recent battleships for the British navy, but al- 
though an increase is made in the length there is no 
corresponding augmentation of the beam and draft, 
which are 78 feet 2 inches and 26 feet 7144 inches re- 
spectively. This increase of the length with the pres- 
ervation of the other two dimensions marks a new 
feature in battleship design. That there are limita- 
tions to these dimensions is incontestable, for the 
progress and development of large battleships has out- 
paced the corresponding provisions of docks sufficiently 
large to accommodate them. There are few docks in 
existence capable of accommodating battleships ex- 
ceeding 78 feet beam. Yet it is imperative in the 
case of hostilities when a vessel is injured that it 
should be able to be docked at the nearest port, and 
the repairs effected with all possible celerity. 

This fact has been borne forcibly in mind in the 
design of these two new vessels for the Japanese navy. 
There are no graving docks in that country at present 
which could accommodate a vessel exceeding 78 feet 
beam. Consequently the beam measurement has been 
minimized to the most advantageous extent. 

The displacement of these vessels is approximately 
the same as the “King Edward” class—16,400 tons. 
The contracted speed is to be 18% knots generated by 
twin-screw four-cylinder triple-expansion engines. 

Steam is to be supplied from a battery of twenty 
Niclausse water-tube boilers. The coal capacity of 
each vessel is to be 2,000 tons. 

The armament will be particularly formidable, com- 
prising four 12-inch guns mounted in pairs within bar- 
bettes. The latter are to be built of 9-inch hardened 
steel, and provided with armored hoods. In addition 
there will be one 10-inch gun placed in each of the 
four quarters in 6-inch armor, and also covered with 
protective hoods. In the “King Edward VII.” class 
9.2-inch guns are employed, but the substitution of the 
10-inch guns instead of the 9.2-inch weapons accentu- 
ates the formidable character of the armament to a 
very considerable degree. The 9.2-inch gun fires a 
380-pound shot with, an energy of 20,000 foot-tons, 
while the 10-inch weapon discharges a 500-pound pro- 
jectile with an energy of 28,000 foot-tons. A total of 
2,000 pounds of shot with an aggregate energy of 
112,000 foot-tons will thus be obtained, from the four 
10-inch weapons, as compared with 1,520 pounds of 
shot, and 80,000 foot-tons energy from the four 9.2- 
inch guns, an increase of 480 pounds and 32,000 foot- 
tons in shot and energy respectively. 

This main armament will be supplemented by twelve 
6-inch guns placed as follows: Five weapons on each 
broadside within the main battery and one on either 
side of the upper deck centrally situated. 

For the repulsion of torpedo and submarine attack 
there will be twelve 12-pounder, three 3-pounder, and 
six Maxim guns conveniently placed. Six submerged 
torpedo tubes are to be provided. 

The guns placed behind the broadside armor will be 
separated by armor bulkheads. The 12-inch guns will 
be arranged 26 feet, the 10-inch guns 22 feet, and the 
main deck guns 14 feet above the load waterline. 

The scheme of protective belting first introduced 
upon the battleship “Mikasa” will be followed, but with 
some extension. For instance, the water-line belt will 
be 9 inches in thickness and 6 inches thick up to the 
level of the upper deck. In addition to this, however, 
a 4-inch continuous belting above the lower or berth 
deck will be introduced for the first time. This addi- 
tion will be continued to within 80 feet of the bow, 
and 88 feet of the stern. By this arrangement, with 
the exception of right fore and aft, no part of the upper 
works of the ship will be left unprotected. 

Both offensively and defensively these two vessels 
when completed will be the most powerful warships 
afloat. The gun power is the most formidable yet de- 
signed for a battleship, the guns being both heavier, 
and in the case of the 6-inch weapons more numer- 
ous than those decided upon for the vessels of other 
navies, and records a decisive advance in battleship 
ecnstruction and armament. 
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AN IMPROVED ,VAPOR GENERATOR. 
Mr. James Andrews, of 180 W. Regent Street, Glas- 
gow, Scotland, has invented a novel apparatus by 


which the temperature of one fluid may be transmit- 
ted to another without bringing the fluids into actual 
contact. 


The prime object of the invention is to effect 
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A SEA-WATER EVAPORATOR. 


a thoroughly rapid circulation of the fluid, the tem- 
perature of which is to be transmitted, so that a greater 
amount of heat may be transmitted in a given time. 
The apparatus, as it is shown in Fig. 1, is adapted 
as an evaporator of sea-water. It consists of the usual 
shell or receptacle in which the water to be evaporated 
is contained; a manhole to permit access into the in- 
terior; a safety valve; a pressure gage; and a valve- 
controlled passage F for carrying off the vapor gener- 
ated. The water-inlet valve ig indicated by @ in the 
figure mentioned, and the valve for drawing off the 
brine by H. A blow-off cock is provided, which ap- 
pears in the illustration immediately below the valve 
H. A water-tube and connections for indicating the 
level of water within the shell are provided. Outer and 
inner coils of pipe, B and C, are arranged vertically in 
the lower part of the shell and connected at their lower 
ends by a bend, from which a drain-pipe passes. The 
coils B and C are also connected at their upper ends 
with the two passages of an injector, which is shown 
in detail in Fig. 2. One of the passages of the injector 
is the injecting passage, the other the suction-passage. 
A steam-nozzle is introduced into the injector and 
passes into one of the passages, as shown. The other 
passage discharges into the former outwardly from the 
mouth of the nozzle. A steam-supply pipe A is con- 
nected with the nozzle. When steam is introduced into 
the injector a fluid movement is created through the 
one passage of the injector into the outer coil of pipeC, 
and simultaneously a suction effect will be obtained in 
the other passage of the injector. These movements 
jointly produce a circulation in the pipe B. Consequent- 
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ly the pipes B and-C with their appurtenances form a 
continuous fluid passage, and the injector will enforce 
a continuous fluid movement through this passage. 
The excess fluid from the water of condensation may 
be drawn off from the drain-cock. A cylindrical par- 
tition # is placed at the lower part of the shell and 
incloses the coils B and C. This partition enforces a 
circulation of the sea water upwardly through the 
pipes and outwardly and downwardly between the 
sides of the shell and the partition. 

In Fig. 3, a tank and ball-cock arrangement is illus- 
trated which automatically draws off the excess fluid 
in the circulating coils. The fluid moving through 
the coils B and C is forced to pass through the tank. 
As the liquid in the coils increases by reason of the 
condensation of the steam, the level of the water in 
the tank rises. The ball-cock is adjusted to discharge 
all water rising above a certain level. In this manner 
the discharge of the water of condensation is automat- 
ically effected. 

0 
A NEW ELECTRIC CLOCK, 

While electricity has so largely been adapted as a 
motor in modern machinery, large and small, and is 
so rapidly superseding old-time appliances, is it not 
a little strange that the old-fashioned weights and 
spring, with the attending winding apparatus, still 
constitute the moving power in most clocks turned out 
at the present time? In other words, in this branch 
of industry are we not still following in the footsteps 
of a century ago? 

To be in keeping with the times, the modern clock 
should be an electric clock—a clock which requires 
no winding and no attention for periods of a year or 
more. 

The electric clock shown, and invented by Mr. 
George S. Tiffany, of 30 Rose Street, New York city, 
possesses several unique features. It is extremely simple 
in construction, the working parts consisting mainly 
of an electro-magnet, a pivoted armature, a pawl 
mounted on the armature and engaging a single 
ratchet wheel, to the arbor of which is attached the 
minute hand. The ordinary train of wheels is dis- 
pensed with. 

A slow-beat torsional pendulum carrying a contact 
arm momentarily closes the circuit of the electro-mag- 
net and a battery, at regular intervals determined by 
the beat of the pendulum. The armature, moving in 
response to the influence of the magnet, propels the 
ratchet wheel and hands. As the pendulum has no 
mechanical work to perform in operating the clock, 
and consequently no frictional loads, it is obvious that 
it can perform its functions as a periodic time interval 
device in a most perfect manner. 

Varying frictional loads, which in the movement of 
a clock of the ordinary type would seriously affect its 
operation, are of comparatively small importance in 
this clock. It is evident therefore that a clock upon 
this principle may be crudely constructed, yet be cap- 
able of keeping good time. 

The action of the clock is very similar to that of a 
secondary clock controlled by an independent pendu- 
Jum. A number of these clocks may be operated in 
synchronism by removing the pendulums from all but 
one clock, and using this as a master clock with the 
others connected properly in circuit. 

The current consumption is very small. One good 
dry cell will operate the clock for many months, and 
when exhausted may be renewed at a nominal ex- 
pense, i 


THE TIFFANY ELECTRIC CLOCK, 
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The clock is now being made by the Tiffany Electric 
Clock Company, whose president is Mr. J. Van Inwagen, 
of Momence, II]. 

—____-. -+ +@- «+ -—-______.. 
STRAINER FOR LOCOMOTIVES, 

A new form of strainer which has recently been in- 
vented by Mr. Francis B. Brown, of Kingman, Ala., will 
be found very useful for purifying the water in the 
feed pipes of locomotives. The strainer, as illustrated 


herewith, is very simple in construction, and the parts 
are readily accessible, thus facilitating the making of 
provision is 


repairs when necessary. Furthermore, 
made for cleaning - 
the strainer of 
any accumulated 
filth without re- 
moving any of 
the parts. The 
strainer casing is 
interposed be - 
tween sections of 
the vertical feed 
pipe of the loco. 
motive. The low- 
er or inlet see 
tion is provided 
with a three-way 
valve, which is 
normally 
turned to allow 
the water toa 
flow through the 
strainer, but 
which, when it is 
desired to clean 
the strainer, may 
be turned to pers 
mit discharge of the cleansing fluid. The strainer 
proper is of cylindrical form, and extends obliquely 
from the inlet port to an opening near the top of the 
casing, where it is seated in a cap which closes this 
opening. The strainer is formed at each end with 
a metal band, and these fit snugly in their seats, hold- 
ing the cylinder securely in place, and at the 
same time spacing it from the wall of the cas- 
ing. In operation, as the water flows up through 
the strainer, any impurities will be caught by the 
meshes of the strainer cylinder. When it is desired 
to purify the cylinder, the three-way valve is turned 
to cut off the inflow of water, and connect the strainer 
with the discharge pipe. Water or steam is then ad- 
mitted to flow in the return direction to the strainer, 
to wash the meshes free of the accumulated impuri- 
ties. In case of any accident to the strainer, the cylin- 
der may be removed by unscrewing the cap which 
forms its upper seat in the casing. 
—___—_—__-_ 0 + 04 
ade THE HYDRAULIC LETTER PRESS, 

Letter presses are in such common use in railroad, 
telegraph, steamship, express offices, etc., that it is 
really surprising that no one before has thought of 
rendering them automatic. A patent for such an auto- 
matic press has recently been granted to Mr. Walter 
A. Rosenbaum, of 35 Broad Street, New York city, and 
the invention offers several important advantages. No~- 
physical effort is required to operate it. The pressure 
applied is equally distributed over the surface. Sev- 
eral tons pressure may be obtained, if desired. The 
construction is simple, and the power used is obtained 
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from the city water supply. The water power is led 
to two hydraulic cylinders, secured by means of brack- 
ets to the table or standard of the letter press. These 
brackets are hollow, to receive the pistons, and ful- 
crumed to each cylinder is a lever. which, at its outer 
end, enters a slot in the bracket of the opposite cylin- 
der, and bears on the top of the piston. The arrange- 


ment is such that the two levers lie parallel, and an 
equalizing lever is placed diagonally across them. The 
equalizing lever transmits pressure to a platen through 
a ball-and-socket joint, the socket being formed with a 
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circular rubber cushion to take up any inequalities in 
the thickness of the book, and render the pressure uni- 
form over the entire book surface. The copying book 
is pressed upward by the platen against a pressure 
- plate, which is mounted on extensions of the cylinder 
bracket. The flow of water in the cylinders is con- 
trolled by a three-way valve, which is operated by a 
small hand-wheel conveniently placed near the top of 
the table. 
—_—_—_o~-9- oe —_____—__ 
A NOVEL MAIL-BAG CATCHER. 

The essential requisite of a good mail-bag catcher 
is rapidity of operation, which means quick-acting de- 
vices to release the mail-sack: when caught. This 
requisite seems to have been attained by William M. 
Falen, Wakefield, Kan., in a recently patented inven- 
tion of his. 

Mr. Falen’s mail-bag catcher is provided with the 
usual bar and catching arm on the car. The novel 
features of his invention are to be found in the de- 
vices mounted adjacent to the roadbed. Upon a ver- 
tical post set in the roadbed, and provided with brack- 
ets, two horizontal arms are pivoted, the lower one of 
which is spring-controlled. These arms support be- 
tween them the mail-bag holder, which consists pri- 
marily of two swinging members, separately hinged 
together by the peculiar form of hinge shown in Fig. 
2. Attached to the two parts of the holder is a flex- 
ible connection such as leather, the purpose of which 
is to hold the two parts in alinement when not under 
strong pressure. 

When the arm on the car comes into contact with 
the mail sack, the joint, formed by the hinged parts 
illustrated in Fig. 3, will be broken. The parts will 
separate and the bag will be swept into the car. 
Grooves at the ends of the horizontal arms between 
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which the mail-bag holder is supported will cause this 
operation to take place without the sliding of: the 
members of the holder in the grooves. When the sack 
and holder are removed, the horizontal arms previous- 
ly referred to, will swing in toward the vertical post, 
the upper one by gravity, and the lower one by means 
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of its spring. In Fig. 3 is shown, by dotted lines, the 
course which the members of the holder take in their 
operation. 


A NEW WRENCH. 

Thomas H. Barry, of Empire, Oregon, is the inven- 
tor of an improved wrench of the type having a fixed 
jaw on the end of a handle-lever, a sliding jaw on the 
lever, and an arrangement for holding the sliding jaw 
at a selected point on the lever. 

The handle-lever, with the fixed jaw at one end, has 
at the opposite end a shank reduced in width 
to form a shoulder. The movable jaw slides 
on the handle lever and is provided with a 
rack, the teeth of which are located on the 
edge near the free end, A handle-block is 
apertured to receive the shank, and abuts 
against the shoulder. The handle-block of the 


reception of screws. These serve to secure the 
| handle upon the shank of the handle-lever. 

The block has a longitudinal chamber paral- 

lel with its aperture, which chamber at one 
| end receives the toothed end of the rack-bar. 
| An expansible spring in the chamber presses 
| upon the rack-bar, which is thus forced by 
the spring toward the fixed jaw. 

The means for detachably securing the mov- 
able jaw at any point consist of a curved, resil- 
ient arm, secured by one end on the end of a 
handle-block, a laterally-projecting dog at the 
other end of the arm with teeth projecting through an 
opening in the handle block for engagement with the 
rack-bar teeth, and a catch-lip on the resilient arm 
adjacent to the dog. ; 

In adjusting the wrench to engage a nut or the like, 
the wrench is grasped by its handle and the slidable 
jaw is pressed upon the object. Pressure is applied 
simultaneously with the manipulation of the catch-lip 
to release the dog from the rack-teeth, thereby locking 
the rack bar and jaw at a desired point of retracted 
adjustment. The release of the dog by manipulation 
of the caich-lip permits the spring to expand and to 
force the movable jaw into contact with the fixed jaw 
or into closed position. 

—————__s+4> o______———_——_——__ 
A COMBINED THIRD-RAIL CONTACT SHOE AND SLEET 
REMOVER. 

The introduction of the third-rail system of electric 

traction in our large cities has brought with it a most 


SLEET-REMOVING THIRD-RAIL CONTACT SHOE, 


serious problem, namely, the removal of the insulating 


‘layer of sleet that forms upon the third rail during the 


stormy weather of winter. Naturally the problem has 
not been left unattacked by inventors: Of the many 
devices that have made their appearance of late years, 
one of the most promising seems an invention patented 
by Mr. Henry Rosenfeld, 773 East 174th Street, Bronx, 
New York city, N. Y.—promising because the contact- 
shoe itself is made to remove the sleet, so that it is 
unnecessary to depend upon auxiliary scrapers. 

Mr. Rosenfeld’s contact shoe is provided at the bot- 
tom with divergent ribs that meet at the front end 
of the shoe in a sharp edge so as to form a plow. As 
the contact-shoe moves along, the plow cuts into the 
sleet, pushes it aside, and enables the conducting metal 
of the shoe to pick up the current. Im order that the 
plow-like ribs may perform their proper function, the 
forward end of the contact-shoe is weighted. A box 
filled with metal balls constitutes the weight. 

ent te 

The machinery exhibit at the St. Louis Exposition 
will be novel in a great many respects as there will be 
shown a number of designs which are quite new. 
Among them will be a Worthington pump which is 
known’ as the multi-stage turbine centrifugal and dif- 
fers in a great many features from the centrifugal 
with which engineers are so familiar. The pump, 
which will be placed on exhibition, will ‘have a capacity 
of delivering 500 gallons of water per minute against 
a headway of 250 pounds per square inch and with 
high efficiency. 
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shank has a number of perforations for the’ 
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Brief Notes Concerning Patents, 

There have been a number’ of claimants for the 
honor of having discovered Portland cement, but it has 
been pretty definitely settled that it belongs to Joseph 
Aspdin, a native of Leeds, England, and effort is now 
being made by a number of Englishmen engaged in 
engineering and industrial pursuits, to have a memo- 
rial raised to the man who has done such a great work 
for the building industries of the world. It is said 
that notwithstanding the fact ‘that the discovery was 
made in 1813, it was not until eleven years after that 
he decided to take out patent papers. The value of 
the cement was soon appreciated, and among the first 
to make use of it was the great Brunel, who used it on 
the Thames tunnel, where it attracted a great deal of 
attention. 


James W. Gladstone, of East Orange, N. J., a former 
employe of Thomas A. Edison at the latter’s laboratory, 
has been accused, by the great inventor, of infringe- 
ment and making unlawful use of the knowledge ob- 
tained while engaged at the Edison works. The suit 
involves the manufacture of the new storage batteries 
which Edison has recently put on the market and on 
which he has been at work for some time. Subse- 
quently, a suit was brought against Edison by Glad- 
stone to restrain him from making use of a process 
which is said to be essential in the manufacture of the 
batteries. The bill. of complaint alleges that the im- 
provements were invented by Felix de la Laude, of 
Paris, France, who patented them in this country in 
1892 and in the following year sold the rights to Will- 
iam M. Offley, of Washington, D. C., who in turn dis- 
posed of them over a year ago to Gladstone. 


At the Chicago Exposition, twenty-five girls were 
kept busy all the time the Fair was in progress en- 
gaged in counting the admission tickets. The average 
daily capacity of these persons was 120,000. It is an- 
ticipated that the daily admissions at the St. Louis 
Exposition will be greater than this by far,. and it is 
proposed to do this work of counting the tickets by ma- 
chine. The device has been submitted to the Admls- 
sions Department, and Chief E. N. White is now en- 
gaged in giving it a test to prove its accuracy and 
rapidity. The inventor claims that four of these ma- 
chines will handle all of the pasteboards as fast as they 
are taken up; and if his hopes are -realized, the ma- 
chines will be a great improvement over the old way 
of doing this work. Another mechanical novelty which 
is being experimented with by this department of the 
great show, is a machine ticket seller. It is said that 
these machines will dispose of the tickets to visitors 
much more rapidly than the human ticket seller and 
without any possibility of error or dishonesty. 


A patent was recently granted covering the process 
of beer preservation by electricity. The inventor is 
Francisque Crotte, of New York. A tube-like recept- 
acle of copper is introduced into the keg of beer to 
be treated, and this is filled with some preservative, 
such as boracic acid or peroxide of iron, either in solu- 
tion or solid form. The beer is then subjected to an 
electric current of a somewhat high tension for about 
ten minutes. This is accomplished by making the 
tube one of the electrodes while the other is formed 
by means of some suitable contact on the outside of the 
barrel. The current is said to induce: a catoriphic 
transference of the preservative substance through the 
receptacle into the beer. By this means the organic 
germ of life in the beer is rendered harmless, so that 
the beer will keep a great length of time without de- 
terioration. The infinitesimally small quantities of an- 
tiseptic are introduced into the beer under the circum- 
stances favorable for the most effective action and the 
quantity involved is so small that there is no foreign 
flavor imparted to the beer. 


An exhibition of patents and copyrighted designs 
and patterns is in progress during the months of Sep- 
tember and October at Bayreuth, under the auspices of 
the Central Association of Inventors. It is said that 
there are 200,000 copyrighted patterns and 140,000 pat- 
ents, which have some value but which are not availed 
of, for the reason that the inventors are not able to 
exploit their inventions. It is rare that an inventor 
is equipped to get his work before the proper people 
after he has completed an invention, and the Central 
Association was formed to do this for him. E'very 
assistance is given to inventors, and those without 
means are given space free at the exhibition, and no 
charge is made for effecting a sale. A somewhat simi- 
lar organization has been recently formed in Phila- 
delphia. It is known as the Inventors’ League, and 
has secured permanent quarters in the center of the 
city, which are open not only for the members but to 
all persons interested in this character of work. 
There is a model room where a permanent exhibition 
of the work of the members is held, and efforts are be- 
ing made to attract the attention of investors and in- 
dustrial people to the exhibition. There is also a 
reading room where there are a number of periodicals 
to be found as well as other reading matter likely to 
be of interest to the members in their work. 
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UNITED STATES DEPARTMENT OF AGRICULTURE (\ ; es Poy 
ADVOCATES STEEL TRACKS FOR HIGHWAYS ‘ ui AS 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
OFFICE OF PUBLIC ROAD INQUIRIES 
WASHINGTON, DC 


Oru r 


MARTIN DOOGE, Draccton 
. © ELORIOGE, Assistant OvnecToR. 


September 11th, 1903. 


Mr. Thomas H. Gibbon, 
Chief Engineer, 
Steel Highway Track Construction Co. 
Security Trust Bldg., Camden, N. J. 


Dear Sir:- 


I have just received your letter of August 13th on my 


return to the Office after a long absence in the Northwest, and 


have looked through your thesis on steel highway track construc=- 


tion with much tnterest. For cheapness, simplicity and durability, 


I have never seen its equal, and have no doubt that you will be 
very successful in introducing your new steel highway track for 
to undertake, through the Road 
general service. I hope to see & good example of this in opera= . “4: 
Inquiry Bureau, a test as to the utility of 
a steel track, made and laid so that vehicles without flanged 
Regretting that I was not at the Office when you called wheels might have the great advantage of a smooth track, hereto- 


on me, and hoping to see you in the future, I remain, fore enjoyed only by those having flanged wheels. 
Yours truly, Hon. Martin Dodge, Director of the Road Inquiry Bureau, began preparations 


Wutite ge to build a sample steel-track wagon road which should permit of making tests as to 
Director, value, cost and utility of such a road. For this purpose he secured considerable 
space on the grounds of The Trans-Mississippi Exposition at Omaha. The illustra- 


tions here given show the result of his test. We quote the following from the Director’s Report :— 


tion in the near future, and shall be glad to have you notify mae 


of any work that you may have in progress of construction, 


“The three great advantages sought for in the steel-track wagon road are found in this new roadway, demonstrating :— 


“1.—That the steel-track wagon road can be built without greater cost in most cases, and 
probably with less cost in many cases, than any other hard and durable road. 


“TI. That it will last many times as long as any known material for 
road purposes, and with much less repair. 


*¢ TI].—That the power required to move a vehicle 
over the steel-track road is only a fraction of 
the power required to move the same vehicle 
over any other kind of road.” 


SUI Y WANA Correspondence solicited relative 
ve UT AREN APL sy} Pee {y, Se Ura : to the formation of subsidiary 

Sa SA al ATR AL DIGG Voy 7 ae Ges . companies to operate under State 
3 Rights. © Full details, estimates, 
etc., supplied promptly 


STEEL HIGHWAY CON- 
= STRUCTION CO, 2 svenica 


Spa New York Office—114-118 Liberty Street 
Home Office—758 Drexel Building, Philadelphia 
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RECENTLY PATENTED INVENTIONS. 
Electricai Devices. 


BATTERY-CELL.—E. WHITMAN, Lynn, Mass. 
This invention relates to cells admitting of 
general use, and more particularly to a form 
of cell serving as a cathode and also as a 
containing vessel. The outside portion of the 
cell is applied while in a liquid state and 
permeates the pores of the porous carbon. The 
effect of the glass is to prevent leakage of the 
battery fluid through the porous carbon, and 
to fill its pores. The interior of the porous 
carbon is provided with ribs to increase the in- 
ternal surface of the cell. The bottom of the 
cell is rendered comparatively thick, so as to 
confer greater strength. 


STORAGE BATTERY.—A. V. MzesEroie, New 
York. N. Y. In this case the object of the 
invention is to make an efficient and desirable 
battery of comparatively light weight in which 
the mechanical strain is distributed by a 
novel arrangement of the electrodes and their 
supporting devices. The invention relates to 
storage batteries and further to the composi- 
tion of the active material to be used therein. 


Hardware. 


IMPLEMENT FOR DETACHING. BOARDS 
FROM STRUCTURES.—F. GurntuER, Spring- 
valley, Ill. In the ,.2sent improvement the 
object is to provide a practical device having 
features that adapt it for easy use to remove 
boards that have been nailed to studding, 
joists, or the like, the work being greatly 
facilitated and accomplished with little exer- 
tion in a superior manner without injury to 
the material or bending the nails. 


Machines and Mechanical Devices. 


COIN COUNTING AND DELIVERY MA- 
CHINE.—L. ScumMNerk, Colorado Springs, Col. 
The present invention relates to counting and 
delivery machines for coins. One of the prin- 
cipal objects is to overcome numerous disad- 
vantages and objections found to exist with 
many machines hitherto devised for similar 
purposes and to provide a comparatively inex- 
pensive machine of this kind which is accurate 
as well as effective and reliable, and which 
may be easily manipulated and quickly regu- 
lated according to requirements. 


BOLTING-MILL.—A. RENAULT, Chateauroux, 
and G. Cusson, St. Genon (Indre), France. 
This apparatus comprises, essentially, a certain 
number of smooth-surfaced cylinders arranged 
horizontally and placed one above another. It 
is based upon a particular property of pow- 
dered impalpable substances, such as flour, 
which being thrown upon a smooth-surfaced ro- 
tating cylinder partly adheres to this surface, 
which carries them, while the least fine por- 
tions and the impurities do not possess this 
property and are thrown off with the portion 
of the flour not carried along. The apparatus 
purifies and sifts flour, cement, lime, phos- 
phates, ete. 

CRANE.—L. S. FLECKENSTEIN, Easton, Md. 
Mr. Fleckenstein’s invention is more particularly 
an improvement upon a former crane for which 
he received Letters Patent. The present im- 
provement pertains particularly to the friction- 


clutch by which the power mechanism is en- | 
gaged with or disengaged from the hoisting; 
mechanism, als‘o to the means for engaging and | 


disengaging the clutch and the arrangement of 
the winch or drum with certain connected parts 
forming the hoisting mechanism. 


BALLOTING-MACHINE.—W. M. Dovuau- 
merry, St. Joseph, Mo. In this patent the in- 
vention relates to certain improvements in the 
balloting-machine disclosed in a prior patent 
granted to Mr. Dougherty. The present im- 
provements lie in the devices for operating the 
numbering or counting means, and by these im- 
proved devices he provides against the possi- 
bility of casting a vote for more than one can- 
didate for an office by a single voter. 

DRAIN-PIPIED ATTACHMENT FOR REFRI- 
GERATORS.-—Marri1aA MCNAMARA, New York, 
N. Y. The intention in view in this case is 
to provide means for preventing the overflow 
of the usual drip-pan by the continued accum- 
ulation of water after the pan shall have be- 
come filled. Further, to provide means for au- 
tomatically opening a valve when the pan is 
placed in position below a refrigerator, the 
valve being closed by automatic devices when 


the water in the dry-pan reaches a certain 
level. 

MACHINE FOR REGISTERING MAIL- 
MATTER.—D. Di Brazza SavornGnan, Rome, 


Italy. Mr. Savorgnan's purpose is to provide 
a machine easily operated by a person sending 
the mail-matter after the proper coin or coins 
shall have been inserted or after the postage 
shall have been otherwise paid, and, further, to 
so construct the machine that a copy or copies 
of the original receipt delivered to the sender 
will be retained in the machine and bound in 
book form, the retained copy or copies for use 
cf the postal authorities. The mail-matter de- 
posited will be consecutively numbered and 
numbers printed on receipts to correspond with 
numbers on the mail deposited. 

ICE-CREAM FREEZER.—J. PRADE, Waco, 
Texas. Primarily the invention seeks to pro- 
vide an spparatus in which the operation of 
freezing the cream may be continuous, and in 
its generic nature it comprehends a_ peculiar 
construction of a freezing-cylinder and means for 
feeding the refrigerant and the cream thereto 
and in which the several parts are so designed 
and co-operate whereby power is saved by 


Wood-working 
Machinery 


For ripping, cross-cute 
ting, mitering, grooving, 
boring, scoll-sawmg, edge 
moulding, mortising; for 
working wood in any mane 
ner. Send for catalogue A. 
The Seneca Falls M’f’g Co., 
695 Water St., Seneca Falls, N. Ye 


MACHINE SHOP OUTFITS. 
LATHES Loot: suPPus 


A E HE CATALOGUE FREE. 


Scissai LATHE 02 <2 
Foot and Power 


CINCINNATI, 
and Turret Lathes, Plan- 
SHEPARD LATHE CoO.. 133 W. 2d St., Cincinnati, O. 


ers, Shapers, and Bril] Presses. 


The Expenditure of a Dollar—More 


or Less—In, The Getting 
Of Good Belting 


is of very little consequence. The 
thought should be, a good belt first, and 

rice afterward, and when the combina- 
ion of good belting and reasonable price 
obtains as in the case of SCHIEREN 
BELTING, there’s no excuse for using 
anything but the best. Dixie Belt 
Leather Book Free. 


CHAS. A. SCHIEREN & CO. 


New York: 52 Ferry St. 
Curcago: 92 Franklin St. 
«= BosTON: 192 Lincoln St. 
PirrspurG: 243 Third Av. 
PHILADELPHIA: 228 N. Third St. 
Dxexvrr: 1519 Sixteenth St. 
Hamepure: Pickhuben 4. 


| The Vulcan tron wots ie | 


‘Tis Misplaced Confidence to Niggle with an Old Style Brake. 
The relish of safety to 
life, limb, and gear is in 

Ghe *‘ Forsyth” 

Coaster Brake 
It spins as free as a plain 
hub. Is adjustable and 
has tess parts. 


Forsyth Hand Brakes, Chain Guards, Chain Guard 
Braces and other bicycleparts are the best and cheapest. 


Forsyth Man’fg Co., Buffalo, N. Y. 
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TOINTRODUCE $ 
WEWILL SELL 8 0 
0 YOU ASAMPLE — 


REGULAR *, 
PRICE SUS paIRFOR ONLY 

STRONG, DURABLE, EASY RIDING, SELF-HEALING 
NO MORE TROUBLE FROM PUNCTURES 

Result of 1 yrs, experience. Fully covered by patents, Beware of imitations. 
No danger from thorns, cactus, pins, glass, tacks or nails. Serious punctures 
like intentional knife cuts can be readily vulcanized. Guaranteed not to become 
porous. NOTE the thick tread and puncture proof sections—will outlast any 
other make. Soft, clastic and casy riding. We will ship C.0.D. on approval with- | 
outa cent deposit. If you order direct from this advertisement,sending cash, 
we will prepay express charges. Pump free with each pair. : 

Send for CATALOG “T,” showing all makes and kind of tires,bicycle sundries, 
coaster brakes, built-up-wheels, etc., at half usual prices. 


MEAD CYCLE CO., Dept.'t-59 Ghicago, Hl. | 


OUR FREE CAT’G 
describes over 
100 other electr. 
novelties, 
refund money it 
dissatisfied. 


Agents Wanted 


“Magic” Search Light(like cut)$2 00 
Vest-Pccket Electric Light. 1 & 
Telephones, complete . 2 50 to5 95 
Door-Bell Outfit. complete . 100 
Telegraph Outfits, complete. 2 00 
Home Medical Batteries 90c. to 6 50 
Battery Motors - Te. to 12 00 
Bicycle Klectriec Lamps . . . 3 50] These nevelties 
Alectric Hall and Porch Lamps 38 C0} sell on sight, ea- 
Electric Carriage Lamps. . . OO] sily shown. Ev- 
Hlectric Reading Lamps . . eryone int’ested, 
Miniature Electric Railways . We want good, 
Flectric Scarf Pins... . live ag’tsin ev’y 


place, big or 
J. W. SCRIBNER & CO. Sonal Particu: 
145 Niagara St., Tonawanda, N. Y° 


5 00 
8 25 
1 60 


lars for postal, 
write to-day. 


TAUGHT BY 


Engineering CORRESPONDENCE | # 


has helped thous- 
ise to better 
is just 


The desirable qualities are 
strongly linked tozether in 


H & R Revolvers 


In firearms H & R stands for the best. 
H & BR Quality means superiority i 
every detail of desiga, workmanyhi 


and finish, FREE— Write for com: 
plete descriptive Catalog of H & RB 
Guns and Reyolyei 


FEMPLE 
; CLASP -: 
_ EYE GLASSES - 


TEMPLE-CLASPEYE GLASSES 


Ate the only glasses that really help the sight, the only glasses 
that do not pinsh the nose, or pull the ears. Temple Clasps 
revolve on arigid yet very fine frame, They are the only glasses 
exactly adjustable to pupil-distance and line of vision, eit her up 
or down. 

They give perfect comfort and exact focus for reading, 
writing or sewing and all close work. When yon look 
through any other glasses you look either across the ‘edge, or 
diagonally." You look straight through the center of Temple 
Clasps ail the time. They touch no sensitive spot; being 
supported by a flexible fly foot at the temple. The weight is 
entirely ou the cheek. You do not feel that you are wearing 
glasses, yet it is almost impossible for them to fall o 

They are the only perfect eye glasses made, yet they eost 
even less than the oid kind." Only the finest. lenses are used 
If yon want perfect eye-glass comfort, and_a_ stylish glass that 
really helps the sight, write for OUR FREE BOOK, 
“EYE LOGI¢ 2? It contains indorsements from physi- 
cians, ministers and prominent people in every walk of life. 
It will tell you how you can preserve your sight and secure 
relief if you suffer from weak eyes. Address 


BRIGGS OPTICAL CO., 
Dept. 344 GA. ROCHESTER, N. Y. 


Te will “atord 

with “the best’ of 

notice H 
Asottinenty everywhere, but beter pnichase of 

your deuler before You go. : 


L. -E. Waterman Co,, 
178 Broadwniyy -* 2 New Yorks 


& pioniet's 


Royal 4-Cycle 
GASOLINE ENCINES 
MARINE AND STATIONARY. 

7 We make a 
sw Special Reversible 3 H. P. Engine 
i FOR LAUNCHES 
ROYAL EQUIPMENT CO. 
45 Golden Hill St., Bridgeport. Conn, 


New 7in. BENCH SHAPER 


The best of its kind on the 
market. Furnished mounted 
2 Onacolumnif desired . . 


}) Special] machinery built to order 
Inventions Developed. 
Send for Catalog 

L. E. RHODES 

HARTFORD, - CONN, U.S.A. 


BARKER MOTORS 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 


Launches, Valves, Specialties. 
C.L. Barker, Norwalk, Ct. 


wt 2 
MORRILLS HERCULES’ PUNCH 
WILL PUNCH A}4 INCH HOLE THRO *ISGAUGE SHEET IRON 
SIMPLE IN OPERATION 

INEXPENSIVE 
DURABLE 
INTERCHANGEABLE 
CONVENIENT 
THREE €'ZES OF DIES WITH EACH PUNCH 


WRITE FOR FURTHER INFORMATION TO 
Cuas.Morrite, 271 Broanway, New York. 


FISHING TACKLE 


We make everything dear to the Fisherman 
The quality of Our Goods is most remarkable 
You are consulting Experts when you consult us. 
Our Prices are Very Low. 


Send dc. for 170 page illustrated catalogue. 
CLARK-HORROCKS CO., 
UTICA, N. Y. 


e 
Brown Folding Stools 
The only perfect FOLDING STOOL ever 
? put. on the market. Suitable ior use of 
. Salespeople behind counters, dining rooms, 
elevator cars, telephone booths, on the end 
of roll top desks, engine rooms, and all con- 


tracted quarters where a seat is occasionully 
required. 


BROWN FOLDING STOOL CO. 
27 Dock Square, Boston, Mass. 
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scraping and stirring and discharging the cream 
before too much of the same accumulates with- 
in the freezing-cylinder. 


Metallurgical Improvements, 


CONCENTRATING SLUICE-BOX.—C. M. 
CARTER, Sultan, Wash. The objects of the in- 
vention are, first, to insure the accumulation 
of the metallic particles in the riffles with a 
minimum agitation of water and without pack- 
ing of the sand or gravel, and, second, to al- 
low the collected minerals to be quickly re- 
moved or washed from the riffles without caus- 
ing practically a cessation in the operation of 
the sluice-box. 


GOLD-SEPARATOR.—J. W. KorFHaAGE, Den- 
ver, Col. In this patent the invention refers 
to improvements in machines for separating 
and amalgamating free-milling gold from 
gravel, clay, and from pulp. In placer-mining 
clay containing gold and also clay with gravel 
containing gold are found, and great difficulty 
arises in separating the metal from the sticky 
clays. The object is to produce a device adapt- 
ed to work under such conditions and make a 
thorough separation. 


Of General Interest. 


HAIR-CLAMP.—W. J. Kornic, New York, N. 
Y. The invention relates to a device for hold- 
ing and ornamenting hair braids; and it con- 
stitutes an improvement over two former pat- 
ents granted to Mr. Koenig. The prime object 
is to simplify prior devices in this class, so 
that they may be made and sold at a low cost. 
The clamp may be fitted to braids of any size 
within a reasonable range. It is easily ap- 
plied. 

ARTIFICIAL LEG.—L. Duaean, Rocky 
Mount, N. C. An object, among others in this 
case, is to provide a novel construction at the 
knee-joint and also to provide means in the 
foot whereby to render the cushioning operation 
more effective in the use of the device. No 
disagreeable click will be heard as the leg 
siruightens into standing position. 

PNEUMATIC MASSAGE AVPARATUS.-I. 
II. CRABTREE, Anaconda, Mont. The inventor 
has especially in view the provision of a mas- 
sage apparatus which may be used with con- 
venience and safety and which through the 
peculiar correlation of its parts will when in 
operation cause the tympanum of the ear and 
small bones of the inner ear to vibrate or 
move, this movement being produced by the 
apparatus alternately creating a pressure and 
a vacuum. 


HAT-RECEPTACLE FOR AUDITORIUMS. 
—J. T. HENDERSON, 312 Suydam Street, 
Brooklyn, N. Y. This receptacle is connected 
with theater chairs and the like. The body 
forms a square connected with a wire to the 
under part of the seat. A hat, cape, or light 
coat may be put into the opening in front. The 
main object is to avoid the necessity of ladies 
holding their hats in their laps and thus es- 
caping cloak room annoyances. Silk hats and 
other articles are kept absolutely safe and 
sound, and against any interference from per- 
sons seated in the rear. Any size hat is held. 
In panics the boxed articles are not encum- 
brances, and conduce to speedy exit. 


DISPLAY-STAND.—W. G. WINANS, Spokane, 
Wash. In this instance the invention is gn 
improvement in display-stands for use as a 
medium for exhibiting articles offered for sale. 
The advantage in this over the stands in com- 
mon use consists in the apparatus being adapted 
to be held at any point of a store or shop coun- 
ter, or slid along to any required place, or 
clasped firmly while the top portion may be 
revolved at will for showing goods or obtaining 
easy access thereto. 


VEST AND DRAWERS HOLDER.—A. Lus- 
Tic, Corsicana, Texas. This invention is an 
improvement upon that for which Mr. Lustig 
received a former Letters Patent. The clasp 
arm is pivoted to the main bar, so as to swing 
free thereon, the bar being provided with a 
slidable extension, whereby its length may be 
varied, also with fixed pins, projecting oppo- 
sitely, whereby the device may be quickly at- 
tached to and detached from a vest and held 
by tension of arm carrying the clasp. In one 
of the forms the device is without pins or at- 
tachment means and adapted to be inserted and 
held in a pocket formed in the vest’s inner side 
next its front edge. 

CAMERA.— W. F. Fotmer, New York, N. Y. 
The stereoscopic camera is so constructed that 
in focusing the object will be perfectly blended, 
appearing with all depth, detail, and definition 
obtainable when the object is viewed through a 
proper instrument. The camera is provided 
with focusing mirrors having means to prevent 
any light except that entering through lenses to 
reach the plate. There are means for bringing 
mirrors simultaneously to focusing position and 
holding them there, and means for releasing 
mirrors from focusing position and carrying 
them to an upper light-tight position out of the 
cone of light of the lenses. 

“ATTACHMENT FOR WINDOW-SHADES. — 
G. F. Dickinson, JR., Morristown, N. J. The 
particular application of this improvement is 
to an article adapted to be attached or fastened 
to the stiffening strip or stick placed at the 
bottom of a shade. whereby the cord connected 
to such stick is so arranged that it may stand 
the strain without tearing the shade. The prac- 
tice is to insert a screw-eye or hook in the lower 
edge of a curtain stick and to connect the shade- 
cord to such eye, but after short use the hook 
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will be pulled from the stick and the curtain 
damaged. The present invention overcomes this 
disadvantage. 


DENTAL HANDPIECE.—L. H. Crawrorp, 
Dallas, Texas. This handpiece is adapted for 
holding a bur or other form of abrading-tool for 
preparing teeth for filling, crowns, etc., the same 
being so constructed that the bur may be ad- 
justed at various angles ranging from naught 
to one hundred degrees and still work steadily. 
Dr. Crawford provides for this purpose an ad- 
justment easily and quickly made, and the in- 
strument may be clamped for holding the bur 
fixed at the desired angle. The adjustment re- 
duces friction and wear. 

HEATING-STOVE.—J. CocKRELL, Fargo, N. 
D. In this patent the invention relates to heat- 
ers designed to warm and ventilate rooms of 
buildings ; and the object is to secure the great- 
est heating results and also economy of fuel. 
The improvement consists of the particular ar- 
rangement of the cold-air jackets, in which cold 
air is heated and discharged into the hot-air 
pipe to be carried to the most remote parts of 
the house. 

SKATE.—T. Spacir, Globe, Ariz. Mr. Spa- 
cie’s improvements are intended more especially 
for use with ice or ‘‘runner” skates, though ap- 
plicable in part to “parlor” or roller type; and 
an object is to provide a skate with effective and 
reliably-operating devices for enabling the same 
to be readily fitted to the soles and heels of 
shoes of different sizes and again detached there- 
from and also to provide these devices with 
the capacity for long and repeated service. 


SAFETY-PIN.—E. L. Sanps, Webb City, Mo. 
This pin is formed of a single length of wire, 
bent substantially at its center forming back 
and pin members, an inwardly-extended eye mid- 
way of the bend between the back and pin, a 
portion of the back member at the end oppo- 
site the eye being curved to form double loop 
members, and the end of the wire coiled around 
the back member and having a flattened purtion 
extended between the loop members. 

SUSPENSORY BANDAGE.—W. A. TAINSH, 
Portland, Me. The object in this case is to 
provide details of construction for a supporting 
appliance for male generative organs which 
adapt it for convenient application, afford means 
for adjustment of support to suit the physique 
of the wearer under all conditions of its service 
as a support, and permit an exchange of the 
suspensory sack to replace a soiled sack with 
a clean one when required. 

HITCHING-POST.—-T. C.  BurrerwortH, 
San I’rancisco, Cal. When not in use this post 
will be nearly flush with the surface of the 
pavement, so as to involve no obstruction to 
trafic or injury to itself. It may be con- 
veniently lifted and erect#d by a_ telescopic 
action from an underground chamber to an 
altitude for hitching teams or automobiles or 
support of bicycles, the parts being so designed 
as to avoid much leakage of water and the dan- 
ger of freezing up and from which foreign 
matter may be easily removed. 

TALLY DMNVICK.—L. L. Frost, Highland, 
Kas. It is sought in this invention to pro- 
vide a construction by which figures can be 
carried from a lower to a higher order without 
resorting to the use of subordinate figures, 


thus simplifying the device and the method of '1 


making calculations thereby. The present is 
an improvement on the tally device disclosed 
in a prior application for Letters Patent filed 
by Mr. Frost. 

HOSE, ROD, OR PIPE COUPLING.— A. W. 
HvHSMAN, Staunton, Ill. The intention of this 
improvement is to provide a coupling which 
will be exceedingly simple and economic, and 
wherein the parts of the coupling are capable 
of being expeditiously and conveniently brought 
into locking engagement and rapidly discon- 
nected, the coupling practically comprising two 
main parts and a locking-ring for these parts. 

HOTEL-REGISTER DESK.--J, I. Hay- 
cnrarr, Linneus, Mo. ‘This contrivance is an 
improvement in desks for holding registers or 
similar books in hotels or other places. In 
operation the register-desk is used upon a 
desk or counter, and it is desirable to turn 
the register so it can be made to face the 
clerk or the guest, and to facilitate this the! 
top is mounted rotatably upon the base and 
means are provided to connect the parts. 
Spaces for advertisements will not only cover 
the initial cost, but will prove a source of 
income. 

BLOTTER ATTACHMENT FOR DESKS.— 
J. I. UWayerarv, Linneus, Mo. © This attach- 
ment is especially for use on desks employed 


for supporting hotel-registers and similar books. | 


The blotter is always in position, cannot get 


out of the way, is retracted and incased when | 


not in use, and can be quickly drawn to posi- 
tion for use upon a book or sheet of paper, or 
envelope, or otherwise. 


WOULDN’T YOU LIKE TO BE 
TALLER, TO ADD FROI1 TWO 
TO FIVE INCHES TO YOUR 
HEIGHT, 


to improve thegeneral symmetry of your figure, toaddto your 
general appearance? There is uo longer any reason why any. 
one should beshort orstunted. Mr. K. Leo Minges has at last 
perfected the work of his life in discovering a safe, sure and 
permanent method by which anyone can get taller without any 
inconvenience. Itissuch a simple method that one wonders 
why it was not thought of before. Yet it took a lifetime of 
study to perfect. Anyone can now enjoy these benefits; to 
do so necessitates no application of drugs; no internal treat- 
ment; no operation; no hard work; no big expense. Mr. | 
Minges’ method has been adopted by the lead- 
ing educational institutions and gymnasiums 
in Rochester and elsewhere, Anyone can now 
take it up. 


Free To Any Short Person 


The secrets which Mr, Minges has discovered will enable 
you to get taller, more graceful, and improve the symmetry 
of your figure, and this can be accomplished in your own 
home, no matter what your age, your sex, your height may 
be. And in order to put these benefits within the reach of all 
there has been prepared for free distribution among short pzo- 
ple a limited edition of a book explaining this discovery in 
detail. Iff{you wish to add frorn 2 to 5inches to your height, 
if you want to be graceful and have a symmetrical figure, 
if you want to be a “ proper height to dance with,” to be able 
to “see in a crowd,” and to reach the correct height, you 
should write for this book at once. It fully explains how you 
can obtain these benefits, and is free. 


Write to vay, addressing 


THE CARTILAGE CO. 


A 
| 
| 
| 


Dept. 344B, ROCHESTER, N. Y. 


WONDER Acetylene Burners 
Price ARE THE BEST 
40c. each. sold by good dealers or write 


Ghe STATE LINE MFG. CO. 
9th & 10th Sts., Chattanooga, Tenn., U. S, A. 


AERIAL NAVIGATION.—THEORETI- 


cal and Practical Discussions, Pictures and descrip- 
tions of actually-built dirigible balloons and aeroplanes 
will be found in SCIENTIFIC_AMERICAN SUPPLEMENTS 
1161, 1149, 1150, 1151, 1404, 1405, 1413, 
455. Price 10 cents each, by mail. Munn & Co., 
361 Broadway, New York City, and all newsdealers, 


Saved $80 Per Day 


That’s one record of the : 


DEAN BOILER TUBE CLEANER 


wis 


theonly devicethat will remove allscale from the tubes 
of a water tube or return tubular boiler. Our pamphlet 
“Economy in the Boiler Room,” is must interesting to 
the man who “pays the bills.” Writefor it to-day. 


THE WM. B. PIERCE CO. 
319 Washiugton Street, Buffalo, N. Y. 


ALL MATERIALS. 


messy OUR BUSINESS 15 TO MAKE 
MACHINERY FOR GRINDING 

GRAIN, CRUSHING ROCKS AND 

PULVERIZING ALL HARD SUB- 

“B OTANCES. WE HANDLE ALL 

KINDS OF MATERIALS FROM COT- 

TON-SEED TO ROOTS AND HERBS, 

. BY AN UNEXCELLED PRO- 


MACHINE, COME TO 
US AND YOU WILL 


GET THE BEST 


AND STILL SAVE 


PAL WITH US ONCE Ay ys MONEY. 
DEAL WT Eisen YOU WonT. CHAN Ge 


SPROUT, WALDRON & CO. 
P 


KRAUT-DISPENSING BARREL.—T. W. 
McFaruanp, Jackson, Mo. The object in view 
in this case is to provide a barrel or receptacle 
with a press mechanism which is adapted for 
holding the kraut below the-level of brine or 
other preservative liquid, whereby the kraut 
may be kept in a submerged condition without 
the necessity of inverting the barrel or cask 
in which the commodity is packed. 


GAME-BOARD.—D. STANGER, Glassboro, N. 
J. The invention relates to that class of game- 
boards comprising a table having an inclined 
top with projecting pins, bale-receiving pockets, 
and side alley-ways. The invention consists in 
the peculiar arrangement of projecting pins, 
ball-receiving pockets, and other features. The 


World to Produce Our Equal! 
THE “U. S.”” FIRE 
EXTINGUISHER MFG. CO. 


Sole Manufacturers of the 
U. S. “AUTOMATIC” HAND 
FIRE EXTINGUISHER 


Each U. 8. Machine guaranteed tested 
to 350 Ibs. Most efficient, durable and 
economical fire extinguisner_in the 
world, 
ng. § 
Safe, sure, simple, quick 
NOT getoutof order. 


134 West 230 Street, N. Y. 


The offices of Scientific American are 
equipped with our “U.S.” 


AGENTS WANTED EVERYWHERE 


We Challenge the 


CAN 


Pai’d Feo. 2, 1897 


Dollar Watch 


It is the best 

watch for travel- 

| ers, on business 

# or pleasure--it re- 

moves one worry 
—about the % 


injury or 
lgss of a 
valuable timepiece. 


The time has passed however, 
when its usefulness is limited to 
Sportsmen and Children, as it is 
being carried habitually by every 
class of people, fully meeting the 
average requirement for accur- 
acy, appearance and durability. 

IT IS AN “EVERYDAY 

WATCH FOR EVERY- 

ONE.” : . . 3 
Sold by 50,000 dealers or postpaid 
by us. See that “INGERSOLL” 
is on the dial. 


C—).Kobt.H. Ingersoll & Bro. Dept. 25: 


ARMSTRNG'S PIPE 
CCE 


51 Maiden Lane NY. 


THREADING 


CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches, 

Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
ww, Pipe Cutters. Stocks and Dies 

-universally acknowledged to be 
2THE BEST. 02"Send for catalog. 
THE ARMSTRONG MFG. Co. 

Bridgeport, Conn. 
POWER 
For any power purpose we offer 
The American Gas & Gasoline 
Engine, in actual service, it will 
be found simple, durable, eco- 
nomical of fuel, and a most sat- 
isfyiug power, easily operated, 
without the aid of skilled help, 
A modern up-to-the-minute ex- 
posive Engine. We also build 
Vertical Engines. 
5 sent of either, or both, to in- 
terested parties. 

AMERICAN GAS & GASOLINE ENGINE CO., 
10 Kennebec Street, Portland, Maine 


ORIGINAL BARNES 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue. 
Ww. F. & JNO. BARNES CO. 


(Established 1872) 
1999 Ruby St., Rockford, Ill. 


Patents, Trade Marks, 


COPY RIGHTS, etc.,”: 
Address MUNN & co., a Pts 
Office of the SCIENTIFIC AMERICAN 

361 Broadway, New York. 


Positive 
Feed 


Branch Office: 625 F St.. Washington, D.O. 
Hand-book Sent Free on Appiication. 


| CRESTMOBILE $800 
The BEST CAR Built in America 


Proved by Its 
Splendid Records. 


Tonneau for Four, 
$850, 


9 Other LOW 
» Priced Models. 
le 


Export Prices 
880 Extra. 


The most usefui article ever invented [{ 
for the purpese. Indispensable to Law- |= 
yers, Editors, Students, Bankers, Insur. 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can _be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 


Size No. 2. 


WITH BLUE PRINTS. 


FOR $15 


Cylinder bored and 
faced-off. 


, Runs by gas or gaso- 

line. Water-jacketed. 
44H. P. Castings—not 
bored or faced—$16.00. 
Send for catalogue of 
engines. dynamos, elec- 
trical supplies. 


5 horse-power MOTOR 


It is absolutely self-seal- 
No other extinguisher like it. 


Weight 60 Ibs. List price 
$150.00. The most. powerful 
cycle motor in the world. 
Holds World’s Record of 10 
miles in § m. 542-5 sec. Cat- 
alog of motors and complete 
motor cycles free. 


TWAMMONDSPORT, N.Y. 


SIMPLICITY 
combine! HIGH POWER 


: DURABILITY 


** One Lever Drive’’ 


For particulars write 


&’ Monroe Engine Co. 


19 Harvard Place 
BOSTON, MASS. 
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special object is to provide a game-board to 
admit of the game of base-ball being played 
thereon and making a complete scqre from the 
game, such as the record of the outdoor game 
of ball. 


Of Interest to Farmers, 


BEET-HARVESTER.—H. M. Hetuic, Te- 
cumseh, and M. H. Rerep, Blue Springs, Neb. 
The invention refers to improvements in bect- 
harvesters; and the objects in view are first 
to provide means for digging embedded bects 
ffom the soil, and, second, to provide means 
which insure the loading of heets on a suitable 
elevator or conveyor and also tend to looser 
the dirt adhering to the beets. These inventors 
have also invented another beet-harvester, the 
object being to provide means for removing the 
tops of beets, while in the ground. An auto- 
matic adjusting mechanism makes the cutter 
devices slice the tops uniformly, however high 
they may project. The position of the cutter 
devices is regulated by hand. Means are in- 
ciuded for ejecting cut tops and refuse out of 
the machine’s path. Active parts of certain 
devices are kept from being obstructed by veget- 
able matter and the devices are arranged to 
automatically adjust and clear themselves from 
clods, earth and stones in the path. 


Pertaining to Vehicles. 


SUPPORT FOR BICYCLE HANDLE-BARS. 
—kR. H. Tats, Portland, Ore. The main pur- 
pose in this instance is to provide means of 
throwing the handle-bar in a line position with 
the front wheel or parallel with the line of 
travel of the wheel and automatically locking 
it in such position and returning the handle- 
bar at right angles to the line of travel of the 
front wheel or at right angles to its axle-sup- 
port with equal ease, where the bar is again 
automatically locked in riding position. 

VEHICLE-WHEEL.—L. Lancer, New York, 
N. Y. The present invention relates to a class 
‘of vehicle-wheels wherein the peripheral por- 
tion of the wheels is held to rotate upon ihe 
body of the wheel, and has for its object to 
provide details of construction for a wheel that 
adapt a rubber tire and its shoe to receive 
anti-frictional support on the wheel-rim, that 
is held concentric with a wheel-hub by a series 
of spaced radial spokes. 


FASTENER FOR CLIP-BANDS.—C. _ L. 
Porre, Ely, Nevada. Mr. Pope’s invention has 
for its aim the provision of features of con- 
struction for a clip-band fastener that may be 
readily applied to secure attachment of clip 
bands or rings upon wagon running-gear or the 
like, so as to hold in place trace-hooks or ring- 
eyes on the ends and centers of neck-yoke bars, 
whiffletrees, or on the ends of wagon-poles as 
may be desired. . 

RUNNER ATTACHMENT FOR AUTOMO- 
BILES.—W. H. Anpperson, New York, N. Y. 
The inventors’ purpose is to provide a form of 
runner adapted to be fitted to the rear axle 
as a substitute for wheels and to provide the 
runners with propelling mechanism and driv- 
ing devices for the mechanism, together with 
means for operating the devices from the driv- 
ing axle of the automobile, the mechanism in- 
cluding meang whereby the runners enter the 
snow or pierce the ice so as to sufficiently grip 
when the propelling-chain is operated to force 
the machine forward. 


Prime Movers and Their Accessories. 
BOILER.—H. W.*Wutirr, Youngstown, Ohio. 
In this patent the invention relates to boilers, 
and more particularly to a type of boiler adapt- 
ed for use in connection with waste guses from 
which it is desired to extract the heat. The 
construction includes an inner shell rising cen- 
trally and an outer shell spaced from the for- 
mer. Horizontal tubes connect the spave out- 
side of the outer shell with the interior of the 
inner shell, and on the upper section of the 
outer shell a head of special form is provided. 
Ashes, cinders and scale are easily removable. 

STEAM-ENGINE.—F. Lan, Carthage, and 
O. E. Oaxus, Joplin, Mo. This is a new and 
useful engine of the type kiown as ‘‘flashers” 
or steam-engines which have no boiler proper 
and carry no permanent body of steam, but 
inject upon heated surfaces small quantities of 
water at each piston movement, which quantity 
is instantly expanded into steam to give a sin- 
gle impulse to the piston and which injections 
of water and steam impulses are repeated at 
every movement of the piston. 

ROTARY MOTOR.—'t. IastmMorg, Jackson- 
ville, Fla. In this instance the invention has 
reference to improvements in rotary motors of 
the turbine iype, one of the objects being the 
provision of a rotary motor of simple and dur- 
able construction, easily reversed, and arranged 
to utilize the motive agent to the fullest extent. 


Railways and Their Accessories. 

CAR-STAKE.—J. E. Puckerr, Richmond, 
Va. “Mr. Puckett’s invention is an improve- 
ment in’ flat railway-cars, and particularly in 
the stakes thereof for use in securing lumber, 
timber, and the like upon the flat platform. 
IIe provides a locking-rod adjustable or mov- 
able so it may be set to and secured in vosition 
to lock the stakes in their places or to position 
to release said stakes, so they may be adjusted 
out of the way, the locking-rod serving to se- 
cure the siakes to the car in the latter position 
and position for use. 
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AUTOMATIC PIPE-COUPLING.—C. 0. Cox4, | 


Whatcom, Wash. Mr. Cole’s invention relates 
to pipe-couplings for connecting air, steam, or 
other pipes of cars in a train with each other 
to form continuous pipe-lines. The object is 
to provide a coupler which is completely auto- 
matic in operation and insures a firm coupling 
of the pipes for the various lines without dan- 
ger of leakage, allows automatic uncoupling 
on moving the uncoupled cars apart, and per- 
mits a manually-controlled relase of the coup- 
ling members by the operator. 

Novre.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 

READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 


ing theinformation. Im every ease it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 
a ee eS eR ST a a ee a er 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 5460.—For manufacturers of road 
graders, also of hand power drills for quarries. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 5461.—For makers of gasoline o: 
hot ate engines of about 1é horse power. . u 


“U.S.” Metal Polish. Indianapolis. 


Inquiry No. 5462.—For makers of elastic web- 
bing, such as used in suspenders. 


Handle & Spoke Mchy. Ober Mfg. Co. 10 Bell St., 
Chagrin Falls, O. 


{nquiry No. 5463.—For parties desirous of put- 
ting a new article on the English market. 


WANTED.—Address of Manufacturers of Quaker 
Shade Roller. L. I. Manning, Morganfield, Ky. 


Inquiry No. 5464.—For addresses of manufac- 
turers of hardware specialties. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 5465.—For a cheap device for cut- 
ting paper 6 and 8 foot down to 2 foot pieces. 


Samples free. 


American inventions negotiated in Furope. Wenzel 
& Hamburger. Equitable Building, Berlin, Germany. 

Inquiry No. 5466.—Kor manufacturers of paper 
box machines. 

Novelties made in all kinds of metals. Special ma- 
chinery for making of dies and wire forming, Estimates 
free. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 5467,—For manufacturers of peat 
machinery. 

In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 340 Cutler 
Building, Rochester, New York. 

Inquiry No. 5468.—For makers of thermostats 
for dry kilns. 

(> Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 
_ Inquiry No. 5469.—¥or manufacturers of sport- 
ing gun and ammunition. 

For SALE.—Patent machine for wrapping laundry 
soap. Will do the work of eight people. Ed. Nelson, 
1104 Cherry Street, Kansas City, Missouri. 

Inquiry No. 54'70.—For manufacturers of elec- 
tric runabouts. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 5471.—For manufacturers of self- 
registering turnstiles. 

‘The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 5472.—For makers of steam exca- 
vators or navies, for trenching for sanitary work, about 
4 feet wide by 16 feet deep. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

Inquiry No. 5473.—For a machine for hulling 
strawberries. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 54'74,--For makers of working model 
engines. 

W ANTED.—Man capable of taking charge of factory 
making special machinery, who can also take $2,000 or 
$8,000 interest in established plant. N. B. Harrington & 
Co., 106 Broadway, Buffalo, N. Y. 

Inquiry No. 54'75.—For manufacturers of glass 
novelties. 

Manufacturers: We can satisfactorily represent and 
handle your account. Correspondence invited. Wel- 
hener-Patrick Company, Manufacturers’ Agents, 172 
Washington Street, Chicago. 

Inquiry No. 5476.—For makers of hollow brass 
wire. 

FOREMAN WANTED,-—A thoroughly capable man to 
take charge of brass shop employing about fifteen men. 
Must be between 80_and 40 years of age, married. Re- 
ply by letter only, stating experience and references to 
Wm. H. Wilkinson Co., West Medway, Mass. 

Inquiry No. 5477.—For makers of handles for 


artists’ pencils, also parties making the machinery for 
making the same. 


Inquiry No. 54'78,.—For manufacturers of or deal- 
ers in a patent dishwasher. 


Inquiry No. 5479.—For machinery for making 
cotton batting. 


Tnquiry No. 5480.—For the manufacturers of 
the cigar lighter which was patented by Clyde J. Cole- 
man, or makers of any other electric lighter. 


Inquiry No. 5481.—For manufacturers of metal, 
nickel or aluminium egg shells. 


Inquiry No. 5482.—For automatic vending ma- 
chines for selling liquors. 


Inquiry No. 5483,—Wanted, to purchase a hard- 
ware store. 


Inquiry No. 5484,—For machines for perforating 
paper patterns. 

Inquiry No. 5485.—For manufacturers of metal 
garter trimmings, as hooks, slides, supporters and non- 
elastic garter web. 

’ Inquiry No. 5486.—For makers of paper chair 
bottoms, imitation leather chair bottoms, also fiber 
and other material used for the same. 
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Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our colunins will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9380) L. E. G. asks: 1. How is a 
hand lead marked; that is, how are the marks 
and deeps laid off and how shown, also length 
of line? A. Sounding leads are generally laid 
off in fathoms below 5 and at 7, 10, 13, 17 and 
*20 fathoms, which latter is the usual length 
of the line with from 7 to 11 pounds weight. 
Deep-sea lines are usually 200 fathoms in 
length with 28-pound weights and marked at 
each 2 to 10 fathoms with leather and bunt- 
ing tags so combined as to readily measure the 
fathoms as the line passes out. 2. How is a 
hand log marked? What is distance between 
marks, in feet or inches, on a log line to be 
used with a 30-second sand glass, or a 15- 
second sand glass? A. The hand log line I, 
usually 150 fathoms long and should have 10 
fathoms between chip and first knot for stray 
line. With a 30-inch glass the knot tags are 
50 feet 8.03 inches apart and indicate sea 
miles or knots per hour. With a 15-inch glass 
the knot tags should be at one-half the above 
distance parts. 3. How is a 4 or 8 point 
bearing taken to tell distance of ship from 
land; that is, taken from bow to beam, or 
beam to quarter? A. The bow to beam or beam 
to quarter, or better, from bow to stern, may be 
taken as a measured base line and the angle 
of each end simultaneously taken from a shore 
mark, from which a triangle computation will 
give the distance. 4. What is the best ma- 
terial for a marine compass needle—ordinary 
soft iron or Norway iron? The compass cards 
I wish to use are 6 inches diameter and 1-32 
inch thick pasteboard. Would needle 6x14x 
1/16 inch be about right size? Being a ma- 
rine compass, needle will be glued fast to card, 
of course. A. A compass needle should be 
made of tool steel, hardened and tempered. 
‘The card should be drawn on fine drawing pa- 
per and pasted to a thin piece of mica. IT as- 
ten to the needle with small lead rivets. 


(9381) H. F. H. asks: Is the althea 
the true “Rose of Sharon’? Or which is 
the true or original “Rose of Sharon” men- 
tioned in the Vible? Some claim the althea, 


others narcissus, and some again Scilla mari- 
time. Is there any place where a_ person 
could get a copy of the flower as’ it grew or 


grows on the plains of Sharon? A. ‘The ar- 
ticle upon the ‘Rose of Sharon” in Smith's 
“Bible Dictionary” begins: ‘There is much 


difference of opinion as to the particular flow- 
er intended.” If this is the case we cannot 
decide. There are no pictures dating back 
to the time of the writing of the Canticles, 
and no way whatever of determining the spe- 
cies of plant denoted by the name. 


(9382) <A. M. W. asks: 
leaves the track a few feet. 
can reach the overhead wire. In running it 
back upon the tracks, the conductor made a 
connection between the rail and car wheel with 
the iron rod used to turn the switch; was it of 
any use? With a stated current carried by 
trolley wire, will the, motors of a car show 
more power by having the rails of the track 
wired together, or is the bonding of the rails 
to prevent damage by the return current to 
other structures? A. The intention is to use 
the rails of the street-car lines for a return 
circuit of the current to the dynamo. If the 
rails are well bonded together this will re- 
sult. If they are loosely connected the current 
will leak off and go by some easier path. On 
the way, it will take to pipes, water and gas, 
and destroy them. The bonding is to keep the 
return current in its proper place. When the 
conductor used a bar of iron to connect the 
rail to the wheel of the derailed car, he closed 
the circuit between the motor and the re- 
turn path in the track, thus enabling the motor 
to get power from the line. With the earth 
connection only the resistance would be too 
high to allow enough current to flow to run the 
motor. 


(9383) 


A trolley car 
The trolley pole 


R. S. L. asks: Is it not a fact 


‘that the battleships .and armored cruisers of 


our navy are built and are building without 
armored smokestacks? Are not the extremely 
lofty stacks of our later construction designed 
to obviate the necessity of forced draft? Would 
not these tall stacks be immediately riddled 
in an engagement, and thus deprive the vessel 
of a large part of her steam power when most, 


May 7, 1904. 


Scientific American 


373 


| Summer Day 
| anda _. 


Model A Tonneau, - $850 
Without Tonneau, $750 
Model B Touring Car, 8900 
Without Tonneau, 8800 


For a delightful spin in the country; for 
business or pleasure; for quick and pleas- 
ant transit over long distances or short, 
there’s nothing equalsa reliable automobile. 


No reliable automobile is so easy to buy, 
to operate, or to maintain, as a Cadillac. 


No automobile at double the money is 
so strongly constructed, so speedy on good 
roads, so dependable on bad, so capable in 
the matter of hill-climbing, as the Cadillac. 


Model A Tonneau (shown above) will 
carry four people safely and comfortably at 
30 miles per hour on the level stretches, 
and will go up a 45 per cent. grade. € 


Model B Touring car is identical in ac= 
complishment, but has larger wheels, longer 
wheel-base, more roomy body. Both 
Models are equipped with Goodrich 3-inch 
detachable tires. 

Full appreciation of Cadillac superiority 


in design, construction and performance is 
possible only by inspection and trial. 


Will be glad to send you booklet N for 
the asking. It explains and illustrates all 
Cadillac models in detail, and gives address 
of agency nearest you where they may be 
seen and tried. 


CADILLAC AUTOMOBILE COoO., 
Detroit, Mich. 


Member Association of Licensed Automobile Manufacturer? 


12, 15-20, 80-35 Horse Powers 


Favorite of two continents. Holds more 
records for speed and endurance than any 
other make. Prompt deliveries. Dupli- 
cate parts always on hand. 
AMERICAN DARRACQ AUTOMOBILE CO. 
Controlled by ¥. A. La Roche Co., 652 Hudson Street , 


147 West 38th St., New York 


Direct 
Drive 


PEERLES 
TOURING CARS 
$3,700 to $6,000 


Combine elegance—comfort—safety 
— speed — simplioity and absolute 
dependability. 80% of the buyers of 

Peerless Cars have owned and dis- 
| carded automobiles of other makes 


Write for illustrated catalogue explaining fully 
the points of Peerless Perfection, Photogravure 
of Peerless Girl No. IV, without advertising, 
size 18x28 inches, sent postpaid for ten cents. 


PEERLESS MOTOR CAR CO. 
Cleveland, Ohio 


Member Association Licensed Automobile Manufacturers. 


j tions instead of the English? 


needed, besides rendering the upper works un- 
tenable from smoke”? Is it not a serious error 
to neglect to armor the stacks, and would it 
not be better for our constructors to follow in 
some respects the designs of Continental na- 
A. The armor- 
ing of smokestacks is a question that is at- 
tracting attention among naval designers, some 
of the latest vessels of the Russian navy being 
armored on that portion of the smokestack 
that is between decks. It would be impossible 
to carry the armor higher than this with- 
out making serious inroads upon the amount 
of armor that could be spared for other vital 
parts of the ship. We believe that as yet we 
have not been in the habit of armoring our 
smokestacks even at the bases; though we 
believe that the matter is now under advise- 
ment. 


(9384) H.H.B. asks: We have a 50- 


horse-power _ side-crank, partially balanced 
valve Atlas engine in our mill. 1. Will this 
engine run without a wheel of any kind on the 


shaft? Our engineer says it will not, but I 
say that it will. Hence the argument and 
wager. A. A steam engine without a flywheel 


might possibly run with a jerky motion, which 
is not tolerable to good practice. 
gineer is about right. 2. Will a 55-horse-power 
boiler, now furnishing steam for a 50-horse- 
power engine considerably overloaded, furnish 
steam enough for a _ 75-horse-power Corliss 
engine? A. The 55-horse-power boiler should 
be of sufficient capacity, if not overrated, for 
75 horse-power in a Corliss engine. 3. How 
much working advantage does a Corliss engine 
have over the same size plain engine? A. 
Plain engines vary in their consumption of 
steam per horse-power to a considerable ex- 
tent, and for engines of equal cut-off there is 
a small percentage in favor of the Corliss en- 
gine. 


(9385) <A. F. O.-asks: Is the follow- 
ing from the SCIENTIFIC AMERICAN of recent 
date, strictly correct? “A. It is not known why 
water expands in freezing. There are very 
few substances which do so. Cast iron and 
type metal are two others which have the 
same peculiarity, and which are very im- 
portant to man.” I always supposed that 
cast iron shrank at the moment of solidifica- 
tion. In the American Cyclopedia, Vol. IV., 
page 80, I read: ‘In the casting of cylinders, 
the shrinkage of the iron in cooling must al- 
ways be particularly taken into consideration. 
This is quite uniform, and is 1 inch in 8 
feet, or 1-96 linear measure.’”’ Do not pattern 
makers for stove castings always make the 
pattern a little larger than the size required 
for the finished casting? Regarding type metal, 
the textbooks on physics generally teach that 
antimony expands on solidification, and that 
that is why a proper admixture with lead 
secures the expansion necessary to give smooth- 
ness and sharpness to the type. In Fownes 
(Watts) Chemistry, p. 455, I am informed that 
antimony alone, like lead, will shrink on cool- 
ing, but that the alloy will expand. Will you 
‘kindly give me the exact truth in regard to 
both antimony and iron, but especially as to 
the latter? A. With reference to the change 
of volume at the moment of solidification—in 
which respect you criticise a recent reply to 
a query of ours—we may say that it is not sup- 
posed that any chemically-pure metal does in- 
crease in volume during the act of changing 
from the: liquid to the solid state. The three 
substances which we mention, however, water, 
cast iron, and type, all expand in passing from 
the liquid to the solid condition in a marked 
degree. The quotation which you make from 
the American Encyclopedia, viz., ‘in. the cast- 
ing of cylinders, the shrinkage of iron in cool- 
ing must always be taken into consideration,” 
is not to the point, since it particularly states 
that the iron is cooling, and the change into the 
solid condition must be complete before the 
substance can cool at all. This you will per- 
ceive if you refer to the subject of latent heat 
in any textbook of physics. When a liquid is 
in the act of solidifying it gives off a great 
quantity of heat without any change of tem- 
perature. Thus water cools to the temperature 
of 82 deg. before any ice forms, 
ice is formed it is still at the same temperature 
as the water in which it is floating, but you 
will observe that the ice could not. float if it 
did not increase in bulk in freezing. Ice is 
approximately one-ninth lighter than water, and 
that one-ninth is the increase in bulk in solidi- 
fying. Similar reasoning will 
other substance. Most substances contract in 


the act of solidifying, and are in the solid | 


| | 


form smaller and denser than in the liquid 


/ form. The result is that the solid sinks in the 


liquid. If you place a piece of wax in a dish 
and melt it—preferably such a dish as a test 
tube—the solid wax will remain at the bottom, 
while the melted wax overflows it; and this 
would be the case with the great majority of 
substances which can be melted by the appli- 
eation of heat. It is probably true, as you 
say, that type metal owes its expansion to the 
antimony which it contains, but the case of 
water is different. Ice formed from chemically- 
pure water floats upon the water in the same 
manner as ice formed in any lake or pond. So 
much for changes in the act of solidifying. 
Now, after the solid has been formed, it obeys 
the usual laws of expansion and contraction— 
heating expands and cooling causes a -sub- 
stance to contract. It is to this change the 
quotation you make above refers. The shrink- 
age of a metal in cooling must always be 
taken into account in making patterns for cast- 
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ings. But iron and type metal are the only 
metals which actually expand on solidifying, 
and which therefore may be employed for mak- 
ing exact reproductions of the fine lines and 
markings upon a mold. Lead, tin, etc., contract 
in solidifying, and always present rough sur- 
faces in casting. 

(9386) R. M. asks: 1. Would you ex- 
plain the difference between the automatic cut- 
off engine and the flyball governor engine? 
A. The difference in the two styles of engines 
is in the method of controlling the admissien 
of steam to the cylinder. The governor of the 
automatic engine controls the cut-off point of 
the slide valve, while the flyball governor con- 
trols the throttle valve only, in ordinary slide- 
valve engines, and also the cut-off in engines 
of the Corliss type. 2. Explain the term sharp 
cut-off as used in reference to steam engine 
cylinders. A. A sharp cut-off is a quick action 
cut-off, as in the Corliss type and in some 
special designs of the slide-valve type. 3. 
What are the mechanical differences befween 
a high-speed engine and an ordinary engine? 
A. The high-speed engines are generally of 
the automatic type with short stroke, and per- 
fection of the moving parts required by high 
speed. 4. What is the pressure of water per 
square inch of surface in the change from a 
liquid to a solid? Does the pressure increase 
for each degree of change of temperature from 
39 to 82°? Is the contraction the same for 
each degree below 32? A. Water being in- 
compressible, its pressure becomes immense, 
and will burst the strongest vessels, if confined. 
Water contracts from 39 deg. to 82 deg. and 
suddenly expands about one-tenth of its bulk 
in freezing, after which contraction continues 
by fall of temperature at a greater rate per 
degree than any other solid—about 0.038 of 
an inch per degree in one hundred feet. 


(9387) B. W. N. asks: Would you 
kindly explain the following question through 
your column of Queries and Answers? Why 
does not the sum of the included angles of a 
triangle equal 180 deg.? I had been taught 
that the sum of these angles always equaled 
180 deg., but I read in a book on astronomy 
that if imaginary lines be drawn from the 
sun to the star Sirius, and from Sirius to the 
polar star, and from the polar star to the sun, 
forming a triangle, the sum of the angles 
formed by these lines did not equal 180 deg. 
A. The theorem in geometry is that the sum 
of the three angles of a plane triangle is equal 
to two right angles. From this value there 
is no deviation; you may consider it abso- 
lutely correct. It is also a geometrical theorem 
that the sum of the three angles of a spherical 
triangle is greater than two and less than six 
right angles. Hence the angles included by the 
three ares of circles drawn upon the celestial 
sphere from the sun to the star Sirius, and 
from Sirius to the pole star, and from the 
pole star to the sun again, need not and do 
not equal 180 deg. The position of the pole 
star and Sirius with reference to each other 
does not change to any great degree, but the 
sun is changing its position with reference to 
these two stars every day in the year, and 
twice in the year must be upon the circle of 
the celestial sphere which passes through both 
these stars, and at these times no triangle is | 
formed by the three bodies, for they lie on the | 
same circle. At all other times during the } 
year there will be a spherical triangle formed 
by the three bodies, the sum of whose angles 
is continually changing between the limits 
specified in the theorem quoted above. 


(9388) E. R. E. writes: Can you tell 


me how much water would be discharged at 
the lower end of a pipe 18 inches in diameter 
and 100 miles in length, with a fall of 800 
feet in that distance? How much difference 
would it make if said pipe was 4 or 6 feet in 
diameter for the first few miles, or until it 
reached a fall of 100 feet, then gradually con- ; 
tracting to 18 inches? Would water running 
this distance keep in constant motion, or 
would it freeze if the pipe was on the surface 
of the ground; that is, above ground’ A. The 
pipe line of 18-inch pipe, 100 miles long, laid 
with a fairly even slope of 800 feet, should 
deliver 252 cubic feet of water per minute. 
If 25 miles is of larger size to give full 
flow, the 75 miles of 18-inch pipe with 700 
feet slope should deliver 275 cubic feet per 
minute. The 4 or 6 feet pipe, with say a 
slope of 100 feet in 25 miles, will be too 
large and too expensive for a feeder to the 
75-mile line. If it is only 2 feet in diameter, 
it will supply 860 cubic feet per minute, which 
will give an initial pressure to the long line 
equal to nearly 100 feet, and increase the 
flow of the 75 miles of 18-inch pipe to 300 
cubic feet per minute. Such » pipe line would 
not be safe against obstruction by freezing to 
several inches thick on the inside of the pipe 
in extremely cold weather and at times of low 
discharge. It should have some protection in 
your climate. 

(9389) F.S. K. asks: 1. Is there any 
liquid better than water to use in a hydraulic 
of an oil gas bench? A. The hydraulic main 
of an oil gas works should be charged with 
water only. There is nothing better. 2. Is 
there any part of the gas that is taken out by 
its passing through the water of the main? 
A. A small quantity of tar and ammonia and 
possibly sulphur are absorbed or detained by 
the water of the hydraulic main. 38. What is 
the best substance to use to purify oil gas? ; 
| A. Water from jets triculating through a bed! 
cylinder with the gas; 
passing upward is the best purifier for oil gas. 
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NEW BOOKS, ETC. 
SUBMARINE NAVIGATION PAST AND PRES- 
ENT. By Allen H. Burgoyne, F.R.G.S. 
Illustrated. Two volumes. London: 
Grant Richards. New York: E. P. 
Dutton & Co. 1903. Price, $10. 

Mr. Burgoyne’s book, although primarily a 
history of submarine navigation, may be con- 
sidered a strong plea for the more general in- 
troduction of the submarine boat in the Brit- 
ish navy. Starting with the mythical at- 
tempts of the ancients at submarine naviga- 
tion, the author passes to more modern times 
and discusses the inventions of such pioneers 
as Van Drebel, Norwood, Borelli, Bushnell, and 
other historic inventors. Although Americans 
have been behindhand in the development of 
the submarine boat, despite the inventions of 
Holland and Lake, still it must be said that 
the first successful attempt to use the sub- 
marine in modern warfare is to be found re- 
corded in the annals of our Civil War. Mr. 
Burgoyne has not confined himself to a descrip- 
tion of actually built submarines, but has even 
given accounts of craft that have never de- 
veloped beyond paper. Many of these designs 
are mere fantasies, mechanically bad, and 
often displaying anything but a clear con- 
ception of the needs of submarine craft. Par- 
ticularly valuable in this book are the chap- 
ters dealing with the development of the Hol- 
land and the Lake submarine boats. They, at 
least, show how success may be attained. Al- 
together, Mr. Burgoyne has succeeded in pre- 
senting a highly instructive book upon a sub- 
ject with which most of the navies of the 
world are now concerning themselves. 


My ArrsHips. By Alberto Santos-Dumont. 
New York: The Century Company, 
1904. 12mo.; pp. 400; 75 photographs 
and diagrams. Price, $1.40. 

It can hardly be said that Mr. Santos- 
Dumont’s book is a scientific work on aerial 
navigation. All that he has done is to tell 
in a very breezy, entertaining way the story 
of his airship experiences, outlining his career 
as an aeronaut from the time that he made 
his first balloon ascent to the time he built the 
Santos-Dumont No. 10. The book is frankly 
written for the man in the street. Still, many 
of the adventures which Mr. Santos-Dumont 
describes shed a flood of light upon the mis- 
takes that are very frequently made in the 
construction of dirigible airships. Particularly 
is this true of the account of the collapse of 
one of the first, if not the first airship, that 
Santos-Dumont built. He dwells instructively 
upon the lessons which that accident taught 
him and upon the way in which it influenced 
the construction of his subsequent vessels. 
The book as a whole is striking, bright, and 
instructive. 


Les AMALGAMES ET Lrurs APPLICATIONS. 
Par Léon de Mortillet. Paris:  Li- 
brairie Bernard-Tignol. 8vo.; pp. 52. 


ENTROPY; OR, THERMODYNAMICS FROM AN 
ENGINEERS’ STANDPOINT, AND THE RE- 
VERSIBILITY OF THERMODYNAMICS. By 


James Swinburne. Westminster: 
Archibald Constable & Co., Ltd., 1904. 
8vo.; pp. 137. Price, $1.80. 


This volume is made up of a series of 
articles printed last fall in Engineering, and 
dealing with the oft misunderstood subject 
of entropy. Instead of treating this subject 
in the usual mathematical and, to most people. 
vague and puzzling way, Mr. Swinburn has 
looked at it from a common-sense point of 
view and has used language (not figures) 
intelligible to the ordinary lay mind. The 
treatment of the subject, which is: somewhat 
novel in order to make the theory ‘clear, is 
along lines laid down in a paper on “The Re- 
versibility of Thermodynamics,’ found at the 
end of the book. This paper was read before 
the British Association last year ¥or the pur- 
pose of drawing out the criticism #f men well 
up in the subject; but it resulted in very 
little discussion, and so the author considers 
the views set forth in it to be approved. The 
book is well written and concise, and will 
be found useful to engineers generally who 
desire enlightenment on this somewhat ob- 
scure subject. 


THE METALLURGY OF STEEL. By F. W. 
Harbord, Assoc. R.S.M., F.1.C. With 
a Section on The Mechanical Treat- 
ment of Steel. By J. W. Hall, A.M. 
Inst.C.E. London: Charles Griffin & 
Co., Ltd. Philadelphia: J. B. Lippin- 
cott Company. 1904. 8vo. Pp. 258, 
595 cuts. Price, $9. 

The subject matter of the book is divided 
into four sections, which treat of (1) The 
Manufacture of Steel; (2) Reheating; (3) 
The Mechanical Treatment of Steel; and (4) 
Finished Steel. Section I. describes the theory 
and practice of steel manufacture, special at- 
tention being given to recent developments in 
the same both here and abroad. The latest 
types of steel furnaces, gas producers, mechani- 
cal appliances, Bessemer and open-hearth and 
crucible plants are fully described and _ illus- 
trated. Sections II. and III. describe the 
treatment of the ingot and the appliances used 
in shaping it into the finished section. The 
third section, by Mr. Hall, treats of the 
rolling, hammering, forging, wire-drawing, and 
fluid compression of steel, and includes de- 
tailed descriptions of the latest modern rolling 
mills, hammers, forging presses, and other 
labor-saving devices in common us‘e. The sec- 
tion on Reheating contains a description of the 
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most recent type of coal- and gas-fired re- 
heating furnaces, mechanical chargers, and 
various appliances for handling the mater- 
ials at the reheating furnaces and transferring 
them to the mills. Section IV. describes the 
properties of finished steel. The influence of 
impurities on the mechanical properties of 
steel is thoroughly discussed, as is also the 
important subject of its heat treatment and 
the pyrometers used in connection with the 
same. The relation of microstructure to heat 
treatment is fully illustrated by numerous 
micro-photographs, and the latest theories on 
hardening, tempering, and other matters of 
much interest and importance are discussed. 
The question of specifications, both as regards 
chemical composition and mechanical proper- 
ties of various steels, is treated in an ap- 
pendix. Other appendices contain valuable 
matter on the relation of percentage. of carbon 
to tensile stress, and on the rapid determina- 
tion of phosphorus and manganese. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
April 26, 1904, 


AND EACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 


Adding and recording machine, A. S. 

DCTS 5d Siete sate as were bn Bo ies Wee ug tue tee 758,052 
Adding machine, T. A. Wheeler........... 758,198 
Adjustable protective frame, A. L. C. 

MET BD! oe x eyele oe seiclene > wietartia + at be Hepes & 758,372 
Air brake train pipe testing device, W. 

So DE Camp i. sccc cee de ce ob ee ees eee es 758,427 
Airship, Greeuw & De Jong 758,062 
Alarm lock, Miller & Kunazinger - 758,554 
Amusement apparatus, Traver & Nichols.. 758.341 
Animal trap, J. B. Harig..... afar ¥olsco 6 S%s-0 0 758,208 
Animal trap, self-setting and ever-set, L. 

ED? s SUMO: Sete5° 01d die eieree ae ee wes ew teers 758,481 
Automatic sprinkler, C. B. Garrett 758,522 
Automatic supply regulator, E. H. Gold.... 758,437 
Axle box, car, J. Spurr 758,483 
Bailing press, J. J. York «+ 758,492 
Bank, savings, R. J. Thompson..... - 758,340 
Bath apparatus, J. R. Hamilton..... 758,207 
Beaming mechanism, H. Van Winkle. 758,489 
Bed bottom, J. G. Peace ............68- 758,276 
Beehive, 11. Davenes .............. - 758,203 
Belt, driving, A. Fritz .......... . 758,356 
Belt loop attachment for garments, but- 

ton, J. D. Burns ...........- Po pce Otis 2 es Se 758,350 
Belt or girdle, extensible, G. Farrell . 758,240 


Belt shipper for pulleys, E. Kottusch.. 2 758,081 
Lelting and making same, L. P. Warner .. 758,286 
Tench dog, J. H. Belser - 758,407 


Binder, temporary, J. F. Cordes 758,050 
Boat lowering device, life, J. F. Becker.. 758,043 
Bolt, K.P. Pileghar .......... 000 eee » 758,833 
Book, account, H. Sixbey 758,220 
Boring and tapping, combination tool for, 
Allendorfer & Owens ..........eec eens 758,038 
Bottle cap, H. Norton .......... - 158,273 
Bottle, non-refillable, D. S. Cooke... . 158,298 


Bottle, non-refillable, C. A. Taylor .... » 158,395 


Bottle, »on-refillable, G. W. Lovejoy .. 758,543 
Bottle opener and temporary closure, 
capped, C. Cady ............ - 158,235 


Bottle stopper, G. Kirkegaard . 758,319 
Bottles, ete., means for packing, . 
CAVES 0 Sie \asdiny «Serb sritors’ ad whats ecto, beavelssuarte 758,239 
Rowling alleys, machine for use in con- 
structing and repairing, J. F. Darrell.. 758,424 


Box. See Knockdown box. 
Box covering machine, H. B. Blackinton.. 758,502 
Box or container for bottled beverages, 

JP. De Daible ss. wesc ee eee eee seeeee 758,369 
Braid, skirt, J. W. Schloss ... - 758,564 


Brick for the construction of arches, 3 Fi 
Clarke: 253i ie sited oe dibd sates ereiealSets 758,417 
Bridge construction, W. R. Diehl . « 758,428 


Brush, C. Gruneberg ............ 758, 063 
Brush, sweeping, G. L. Lamb 758,082 
Brush, tooth, H. BE. Sandiford . 758,109 
Bucket dumping device, automatic, # 

MGISInnON. -2.5. cacao ce BA oeeed tenets Sake 758,271 
Buckle, trace, J. Mensen .... 758,187 
Building construction, . 758,500 
Buoy, S. W. Roberts . 758,218 
Burglar alarm, A. F, 758,389 
Bushing, bung, G. H. Ricke 758,386 
Bushing for crank bearings, shifting seg- 

mental, L. T. Weiss ...........5- cece ee 758,397 
Bushing forming and setting machine, J. 

Jacobsen ......e-- ee 758,364 
Button, cuff, J. Pejchar . 758,101 
Button, detachable, A. H. Brownley ..... 758,602 
Buttonhole cutting and stitching machine, 

EH. B. Allen .... . - 758,037 
Calipers, F. Shafer .... alae + 758,283 
Can or vessel opening attachment, A 

Sheldon ...........005 Paireh eae sie ee . 758,152 
Car air cushion, M. Downer ..... . 758,604 
Car attachment, F. Freadreazea. . 758,519 
Car bolster, C. A. Lindstrom ....... . 158,542 
Car brake, M. Mabrey ... 758,186 
‘ur brake beams, signal operated by, S. 

N. Wileoxson ...........e eee eee 758,398 


758,176 
758,591 
758,423 
758,268 
758,408 


Car brake head, J. H. Graham .. 
Jar brake mechanism, J. Shelton . 
Car brake slack adjuster, E. E. Crow 
Car coupling, A. A. Moss 
Car coupling, automatic, 
Jar door, grain, W. L. Carson . 758,414 
Jar door mechanism, J. F. . 758,892 
Car door mechanism, C. A. Lindstrom.... 758,456 
Car draft rigging, railway, W. H. Miner.. 758,144 
Can, dumping, A. D. Harrison ............. 758,135 
Cav emergency brake, street, P. Flood . 758,131 
Car friction gear, motor, W. Seck .... - 758,113 


Car heating systems, train pipe ter 

for, J. I. McElroy ......... ccc eee ee ee 758,269 
Car loading apparatus, E. R. Abbey...... 758,493 
Cars, automatic brake coupling for railway 

ov electric, K. Geucke ........... 758,059 
Carbonating apparatus, liquid, J. 

D. Youngblood .......02.eeee Sis . 758,403 
Carpet stretcher, W. Reichle . on . 758,562 
Cart, H. A. Bienhoff ...... . Wieists 758,126 


Cart, garbage, R. D. Wirt . 758,343 
Case. See Mail delivery case. 
Casein composition and producing same, 

WA. Hall oo cc cedc ce ce eee eases wares 758,064 
Celluloid compound, A. Schmidt .......... 758,335 
Cement floors or concrete, bar for strength- 


ening, J. F. Golding ...............06- 758,061 
Centrifugal machine, J. W. Macfarlane « 758,457 
Chandelier, E. Witzenmann .......... . 758,163 


Weis. + 758,123 


Child’s safety harness, A. 
- 758,516 


Chimney, P. Dickinson ..... 


Chum delivering apparatus, F. EL -. 758,434 
Clamp, Dyden. o% cscs Sect ei oes ... 158,262 
Clamp, R. Rossler ........ wiereags Wrote S35 ... 758,476 


Clamp for hoops, bands, etc., W. P. Rice.. 758,385 
Clamp for stop cock for flexible tubes, O. 
L._Jeralds - 758,449 
Clip, D. E, Mapother . ‘ » 158,547 
Clock case, A. M. Lane . . 758,454 
Cloth rerolling machine, C. Krause . » 758,322 
Clothes. drier, J. Judelson « 758,451 
Clothing rack, J. A. Hockersm - TH8,072 
Clutch, friction, M. C. Nixon ..... 
Coal breaker, E. S. Decker ..... 
Coaling station, W. Robertson . 
Coat, rain, B. EB. Terwilleger 
Coat, storm, T. A. Jones 7 
Coffee extract, preparing, F. J, Reichert... 758,384 
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LANDS at LOW PRICES 


For printed matter, circulars, ete., 

giving full particulars, write 
M. V. RICHARDS, Land and Industrial Agent, 
Southern Railway and Mobile & Ohio Railroad, 


Washington, D. C. 


Olds Gasoline Engine Works, 216 River St., Lansine, Micu 


_ GLOGAU’S 
ALCOHOL GAS STOVE 


For travelers, sick room, boarders, light house- 
keeping, wherever gasis not available or de- 
sirable. Makes its on gas by first vaporizin, 
the alvohol. Consumes but 2 ce.ts’ worth of 
either grain or wood alcohol in an hour. Non- 


9999099069 


explosive. Burns smukeless, odorless, 
wickless, Reserveir holds? ounces of aleo- 
hol. Boils a quart of water in § minutcs. > 
Nickel plated. Sent pestpaid anywhere for #1. 
S.A. GLOGAU CO., 17 Quincy St.. Chicago. Agentswanted $00000000006 


Send for free catalog No, 17 B. 

THE L. S. STARRETT CO. 
Athol, Mass. ' 

99 999999999909 90O 


299984846 4H9H99H9HO6699608080 


Universal SCRAPER 


‘75 cents buys © 


the best Scrap 
ever made. 


blocks. 


er © 
Try it e 
on floors or meat } 

© 


oo 


Special Notice 


AGENTS WANTED 


We have completed arrange- 
ments for several thousand 
dollars’ worth of space in the 
leading popular magazines— 
advertising to start at once 
andrun until 1905. The gen- 
era] public (about 20 million 
or more) will learn of the 
merits of the 


No. 5 Lindsay High Candle 


Power Lamp 
Reliable men wanted in every 
locality to take care of the 
resulting business. 

(= Become recognized now 
as beadquarters for this light 
in your locality. ~ 


Big money 
For hustlers. 


CABOT’S 


and 
Little work 


Write at once for particulars, 


only bears it. 


SupphoNapihol 


A SICK-ROOM NECESSITY 


The reliable Antiseptic, Distnrecrant and Deonoranr used formany 
years by physicians and nurses at hospitais and homes for arresting and 
. Breventing, disease, purifying air, washing vessels, utensils, etc. 
Lindsay & Co, Dept. S, Chicago | dealers or 10 and 25 cents by mail. Look for above trade-mark. Genuine 


Avoid imitations. Valuable medical literature Frex. 


SPRING HUB 


BICYCLES, MOTOR CYCLES, AUTOMOBILES 


Holds several World’s Records 
for speed, Relieves and breaks 
wi jar below the axle, thereby 
saving at least half the wear 
ontire, Absolutelyguaranteed, 

FRANK SCHMITZ @ SONS 
560-564 Orleans St. - - Chicago, II. 


At all 


Sulpho-Napthol Co., 15 Haymarket Sq.. Boston, Mass. 


ARTESIAN 


a Wells, OilandGas Weils drilled 


by contract to any depth from50 
to 3000 feet.. We also manufac- 
# ture and furnish everything re- 
quired to d-ill and complete 
same. Portable Horse Power 
and Mounted Steam _Drillin 
Machines for 100 to 1200 feet. 
Write us stating exactly what 


: : is required and send for illuse 
7 trated catalogue. Address 


PIERCE WELL ENGINEERING ANT) SUPPLY ©”, § to 1,000,000 and repeats automatically. 
™~ | cial Counters to order. Send for circular. 


~ 136 LIBERTY STREET. NEW YoLK, U.S.A. 


© 1904 SCIENTIFIC AMERICAN, INC 


Simple, accurate, durable. 


Counter 


Registers an accurate account of work done on printing presses, grain 
tallies, weighing, measuring and other automatic machines. Counts up 


Spe- 


C. J. ROOT, Bristol, Conn. 


Coil, radiating condensing, R. 
Column, metallic, E. Obnstrand ...... 
Combustion structure, G. C. Savage .. 
Commutator brushes, means for prevent 
arcing between, H. Thomson 
Compensating device, W. Y. Cruikshan 
Compressing mechanism, W. M. Holmes. 
Concentrator, W. L. & F. S. Card 
Concentrator, L. C. Graupner ..... 
Condenser, O. H. Mueller ......... 
Conveyer, stock house, T. A. Edison 
Core drying oven, W. J. Breen .. 


Jdardine..... 758,077 
758,331 
+ 758,281 


-. TH8,157 
- 158,584 
758,253 
758,413 
«++ 158,438 
- + 758,090 
+e. 158,432 
«+ 758,409 


Corn husker, R. N. Thomas ..... as 758,196 
Corset stay, C. H. Cunningham ......... 758,585 
Cot or bed, folding and convertible, J. W. 


758,211 


, Co. G. : 758,166 
Crane, C. H. Howland-Sherman........... 758, 254 
Cranes, track or the like for, R. Wilke.... 758,399 
Cross section tester, H. E. Smith.......... 758,221 
Crusher and pulverizer, M. F. Williams..... 758,288 
Cultivator disks, dust proof journal for, N. 

Sz. Barger je is cees ees eel bp ee 758,582 
Cultivator wheels, dust proof journal for, 

N. S. Barger .............065 ~-» 758,581 
Current collector, J. E. Greenwood .. +++ 758,528 
Current motor, alternating, R. McNeill.... 758,378 
Curtain fixture, Reiss & Bradbury........ "758,216 
Curtain holder, J. D. Tieken ..... 758,570 
Cut off, A. Martin ............. 0... eee 758,265 
Cut off, rain water, J. J. Sandvig... 758,479 
Damper regulator, BE A. Prahl ............ 758,471 
Dash foot and brace combined, H. C. 

SWAT sae feie spsrdce oj0dw EM. oe euatetoe odie Caw aee 758,393 
Dental matrix retainer, W. Crenshaw. 758,422 
Doll, dancing, Y. F. Pinnick santé 758,469 
Drier, W. R. Macklind ........ ++ 158,327 
Driving mechanism, H. M. Pope . «. 758,147 
Easel, H. C. Cady ....... Sees Jee . 758,351 
Blastic fabric, H. J. Gaisman 758,435 
Electric condfictor ground connection, Fuller 

Go WISH: 5565s ois teres Store Susere Wen’ Mate ees 758,057 
Electric conductor support, F. C. Locke.... 758,324 
Electric heater, BE. Eckmann .............. 758, 303, 
Electric motor, A. Vanderbeck.... «++ 758,225 


758,306 
. 158,478 
758, 084 


Electric switch, A. R. Fergusson 
Electric switch, J. H. Rusby 
Electric time switch, H. C. Little 


Electrical impulses, transmission of, J. 

S. Richmond .................. 758,406, 758,598 
Electromagnet, H. W. Chamberlain «+ 758,236 
Elevator safety device, C. N. Pollock. .. 758,470 
Ellipsograph, J. F. Hanlon ..... <6 + 758,314 


1. 758,491 


Embossing punch, R. Woodman..... 
758,535 


Embroidery hoop or ring, W. N. Howden. 


Emergency brake, F. B. Corey...... 758,173 
Enameled ware, manufacture of, T. 

Lunan ....... cera sree asta iba! weavnne evar eietdus ais - 758,325 
Engine. See Explosion engine. 
Engine base clamp, C. P. Shertzer........ 758,114 
Engine controlling mechanism, explosive, 

PAPGiNG io Hf Ssiees s eisecere epee ees elate ade ere 758,076 

Engine cylinders, means for cooling explos- 

ive, Marsh & Nichols .................% 758,373 
Envelop opening machine, A. Hess. 758,315 
Envelops, ete., safety fastener 

Noseworthy .. 758,379 
Excavating shovel, a BO es. Vas, - 758,380 
Exhibitor, curtain, P. Jr. & H. Roush.... 758,149 


Explosion engine, McMillen & Robinson.... 758,189 
Fabrics, machine for uniting looped, wu. O. 


H. EG. Harbaugh ............ . 158,248 
Fan, electric, A. R. Fergusson + 758,305 
Fanning mill for cleaning grain, etc., J. 

Doub 758,511, 


758,488 
758,382 
758,484 
758,290 


Fare register, H. ee 
Fastening device, R. M. Pan 
Feed water heater, T. Y. Stewart. 
Feeder and band cutter, J. A. Anderson. 
Feeding device, mechanical, T. L. & T. J. 


Sturtevant ................ . 758,119 
Fence, G. Bronson _ . 758,046 
Fence, I. Haws .............265- . 158,593 


- 758,576 
- 758,154 
- 758,178 
- T8 591 


Fence brace, A. W. Whaley 
Fence material, J. Stickley .. 
Fence post, F. Hedrick ...... 
Fence post, J. B. Goundry . 


Fencing, wire, C. B. Baumgar 758, 125 
Ferrules, etc., machine for contracting, 

Schweinert & Kraft gs8aae408 504008 758,195 
Fertilizer distributer, J. S. Kemp ........ 758,537 
Fibers together, felting or matting, G. Gold- 

MOD. 6 os ss See ete a ies oe 758,244, 758,311 
Fibers together, matting or felting, G. Gold- 

man ...... ise Sakon ataveterar Se .ahe.g Rheloue taco Dishes oles 758, 243, 
Fibers together, uniting or matting, G. Gold- 

man 758,245 to 758,247 
Filing cabinet, _ TO8,030 
Filter, K. Abraha: . T8345 
Filter, O. Selg ....... siaiheke aii Gwen ae Has.c0 ADB SBOU 
Fire extinguishing apparatus, E. W. Hicks. 
Firearm, automatic, T. C. Johnson 
Fireproof door, F. A. Howell 
Flask, H. Struben .......... 4 
Flexible joint, T. W. Moran .... . 738,056 
Floor or ceiling, W. N. Wight ............ 758,577 
Floors, ceilings, sidings, ete., tool for re- a 

moving, W. O. Harmon......... a 758,442 
Floors, partitions, ete., construction of, 

V. Moeslein ......... cece cece cee e ee ceee 758,555 
Flour non-hygroscopic, making, 6. Avedyk. 758,346 
Fluid pressure brake, J. W. Cloud ........ 758,049 
Fluids, air or gas lift for, W. B. Harris... 758,360 
Flushing tank, F. Findeisen .............. 758,307 
Flushing tank, B. Walker, Jr. 758,396 
Friction device, G. L. Harvey 758,067 
Fulling mill stop motion, J. P. Ryan...... 758,107 
Furnace charging apparatus, blast, Black- 

lund & Burman ............. ee eee eee 758,498 
Furnace combustion apparatus, V. Zanetti. 758,404 
Fuse, blow out, F. B. Corey ...........4.- 758,172 
Garment fastener, B. M. Burr............. 758,507 
Garment supporter, F. S. Boedefeld....... 758,201 
Gas burner, C. A. Campbell .............. 758,411 
Gas burner, furnace, N. Cote .......... wee. 158,420 
Gas burning apparatus, W. H. Bradley...... T58,294 


Gas fireplace heater, A. B. Schofield... 
Gas generator, acetylene, F. H. Way.. 
Gas machine carbid feed, J. T. & T. 


+ 758,111 
- 758,159 


Ds En: Bee eee era e 758,249 
Gas producer, J. Reuleaux ................ 758,475 
Gases, apparatus for the filtration of, G. 

QO. Stone iieci tose es tiee dea vere ae sea aks 758,222 
Gate, P. Oppenheim .... wees 758,558 
Gear, friction, D. L. Lindquist.............. TI8,323 
Gear, frictional reversing, A. Adamson.... 758,494 
Gearing, electromagnetic, E M. Bentley... 758,293 


. 158,544 


Glass drawing bait, J. H. Lubbers .. 
. 758.560 


Glass drawing bait, R. S. Pease.... 


Glass gathering machine, L. Miller....... TOS, 553 
Grading machine, road, Powlison & Erb.. 758,148 
Grain binder attachment, Williams & 

TO VATIS! cii:3 55.69 oi is Sho. anata ard edie bale eben Bia seOrand! 758,161 
Grain binder shocking attachment, Cc. 

McDougall ............-.. eee eeee .-- 758,093 
Grain germinating apparatus, V. Lapp...... 758,083 
Gramphone reproducer . support, FE. R. 2 

Johnson, reissue .......... eee ee eee wee 12,218 
Grapple, T. Alexander .. a ane vite . 758,199 
Grinder, corn, M. H. Hatfield ... . 758,068 
Grinding harvester knives, etc., 

for, M. C. Nixon ......... eee ee eens TOSS 
Gripping device, F. H. Lamb ... 2 TAS 2) 
Hammer, wer, H. W. Hathorn THR, 361 
Handle. ee Tool handle. 
Harness hook, B. H. Wilson ............ 758,124 
Harvester reel, Friend & Bolton........... T58, 241 
Hat, coat, and umbrella rack, combined, 

W. R. Clark .. .. 758,509 
Hat pin, W. Wittigschlager 758,289 


Hay loader, E. C. McConvill. .. . 158,557 
Ses ea Sea ane.Sriacoce’ Seay s thace vs Bae we 158,486 

Hinge, box couch, C. W. .. 758,530 
Horseshoe, J. Groenning wee. T58,358 
Horseshoe calks, machine for making, J. 
_- H. Vinton wee. 158,607 


Hose connection, F. H. Paradice .. 758,099 
Hose coupling, G. Stroh . 2. 758,155 
Hose drier, C. M. Bowman.. «+ 758,168 
Hot blast air feeding cent A. 

Culter 758,237 
Hydrocarbon lighting apparatus, F. E. Mav- 

LOLOLAACO, eaieiere wr de is ais bs cavecetete we bine aie sce 758, 087 
Igniter mechanism, sparking, C. C. & FH. 

Ae FRIOte? 6 foe kb ee ea sleds de Ee Ny 758,217 
Implement, combination, B. F. Schubert 758,282 
Index, H. M. Rudasill .................05- 758,477 
Ingot, compound metal, R. Rowley. .. T5S.887 
Inkstand, C. Keller ..... « 758,257 


Inkstand, G, A. Griggs . - 758,439 


Insulating material satura 


G. 
. Gest 758,132 


Scientific American 


May 7, 1904. 


THE BIGELOW A S ‘ tt G r ‘d Insulation, BE. BE. Bechtold » 758,165 
1 » 8. C asda eee eee aos 

Wire Fly Killer 1ent 1c ermlict e Insulator cane bie line, J. D. Hil- eae 

To prove the wonderful Jae sie We Boe eae 


No housebold is complete curative powers of Jewelry mounting, A. A. Boismaure. vee 158,167 


758,328 
« 758,299 
758,26) 


at eaeowhal-o aes aces 758,054 
«+ 758,480 

- 158,441 
- 758,514 


& McDonnell 
Lamp flame regulator, F. A. Cortis.. 
Lamp, gas, A. EB. Lovett 
Lamps and burners, flexible drop light tubing 

for gas, W. S. Edwards 
Land clearing machine, W. M. Seymour 
Latch, H. Harden 
Lathe, combination, J. 


without the BrgzELow Fiy Kinuer.””? Worcester, Mass., U.S.A. 


The Hygrophant 


without ie as pao Key can, T. F. Whitmarsh ......... «2 158,287 

not emus u eauy: ‘0 be Knockdown box or crate, J. F. Reul. .. 758.105 

ad at all dealers. Knockdown gate, G. Hunter.. . 758,181 

Pe ie J. F. BIGELOW Lace fastener, C. O. Johnson ............ 758,366 
= Manufacturer Lamp filaments to leading in wires, de- 
“* Mammasaysshe wouldn’t keep house vice for securing incandescent, Miller 


to all afflicted with Skin Disease 
of any kind, I will send 


One Trial Bottle Free 


Ehrlich 


shows with accuracy and Tath Mi Meh ae ae St a 
i i athe machine attachment, J. Dena 2 ; 
fo ciper aucnud deere ot to anyone sending me 10 cents to Lavatory or shampooing bowl, M. 
+di HOLM OR: » 4076502 ayaa in aia ene erotics cece maha ee ate 758,447 
humidity. Send forcircular pay postage. Hydrozone is a Tawa cdge trimmer, A. e Fuller . -. 758,310 
. edger, loose leaf, H. . Ayres... - 758,292 
iJ. S. F. HUDDLESTON harmless germicide. A trial will Legging, J. ts Braun ......... tee ee 758,349 
is ight controlling system, H. Faltermayer.. 758,589 
2.0 Devonshire St, Boston convince Linotype machine, W. H. Randall ........ 758,103 
Py a Booklet on treatment of diseases sent free Linotype machine attachment, P. Shea.... 758,284 
on request. Liquid heating or cooling apparatus, Brasel- 
mann & Lunnemann ................4. 758,045 
5 Sold by leading druggists, Liquids in tanks, apparatus for circulating, 
Nothing but Kerosene Oiltorun it tf 7 88 _ G. BE. Dunton ................ 758,430, 758,513 
Simple, Sate and Efficient. Needs little Prof. Charles Marchand Liquids, means for storing, Ry Jardine: "s.22°-188,078. 
attention, is less likely to get out of Lock. J. Szucs 758,394 ‘ asa . - 
on gS cncaper to aE oan any || Dept. U. 63 Prince St., New York [J tocx, V. Bo Kerr 2000 = 108452 | MMM" saftey wou ake ‘ase Sb avery anteok soetaenet 
cal and Easily: Operated. Loom, bead, H. B. Mees | sete 758,376 f after’ one trial—that’s why it’s in use all over the world. 
o Looms, means for guiding the ja Safe, clean, simple, economical. Requires very little strop- 
International Power Vehicle Co. Crompton dobby, G. Schwabe ........ 758,219 ping. Our Free booklet will interest you—send for it. In- 
Stamford, Conn. Lubricators, automatic force sight feed sist on the ‘‘Gem’’—-at your dealers or direct on recerpt of price 
i : pump for, G. C. McCune ...........05 758,460 Price, Razor Complete, blad. area 
0 t mmeters ‘ Magnetic brake, J. D. Ihlder .. 758,140 Blorooee Oases mich two Wades, 8. 
T Mail box, A. M. Hoes ......... - 158,446 GEM CUTLERY CO., Dept. J, 34 Reade Street, New York 
A NU AND PIPE WRENCH COMBINED Pocket size, but large enough for accuracy §~ Mail chute, J. W. Cutler ..........seeeeee 758,128 . i 
and practical use. Various ranges for test- vee os Mail delivery case, rural, A. M. Kind- * z 
A PERFECT TOOL | ing batteries, electric lignt, telephone and 9 Magn WAIL. wivvariewasottea dss Nodes Oeleene sees 758,258 
VY d Xmmeters for Sneiet i chaueementnr and Mailing card, coin, 0; Muss an ae ze ape tod 
ou need one Fs 2 ailing tube closure, - De C) ees . 
about the house se"Send for Circular. Malt turning machine apron, D. D. Weschler. 758,227 | TAKE THE NICKEL PLATE ROAD FOR 
L. M. PIGNOLET, Massage machine, J. Graves ...........04% 758, 205 T. LOUIS FAIR. 
Send for Catalog w {| 80 Cortlandt St., New York, N.Y. Match box holder, B. A. Parker .. . 758,467 | Lowest Rates and many unusual privileges. Special 
7 Bete Bering. tM Grell 1. Ba | IRI aaa oa Onn cotan, Gin ues Sten 
Match safe, S. Quee ...........0.. 758,215 | Ce . re . E. Payne, General Agent, 
BEMIS & CALL HARDWARE AND TOOL CO. Measure, line, S. Kline ......2.0.2220211! 758,320 | 291 Main St., Buffalo, N. Y., or A. W. Heclestone, D.P.A., 
SPRINGFIELD, Mass,, U.S. A. ance 0 d e oney Measuring and cutting off machine, R. 385 Broadway, New York. 
: arse dja Greyat Sfaid 1d Seardieterd S ouetdia's Saisie ie des 758,228 2s poe 
= _ Mechanical movement, F. A. Yokoum . . 758,57: 
ELECTRO MOTOR, SIMPLE, HOW TO > litcascied cue Metal bars or beams and structural w ” 758.599 
make.—By G. M. Hopkins. Description of-a small elec- r manufacture of flanged, H. Grey...... 758,5% 
tric motor devised and constructed with a view to assiste \ Patent rights for sale | Metal box, hermetically sealed, S. Jacoby.. 758,255 
ing amateurs to make a motor which might be driven ata low figure Metals by chemical process, apparatus for — 
with advantage by a current derived froma battery, and Send for particulars extracting, T. B. Joseph .......+.... 758,367 Th APP I EK 
whee would bare sufficient power to operate a foot ©. P. GATES -] Mineral separator, H. L. Orr ........ .. 758,464 € 
athe or any machine requiring not over one man pow- ~P. ini i i ‘ 
or. With il dgures. Contained in ScreNT1V1c AMER- 186 Sheridan Ave, | Mirtos, L.'. Drabat tse 1 TRB3R3 | fo "any ans cneine. “oversocs 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be Brooklyn, N. ¥. | Molding machi F. W. Hall 1.2... * 7587313 | Storage and Dry Batteries, Spark 
had at this office and from ail newsdealers. BAC AEG ye VY 82 tLe * foes ; Bt é ‘ 
Motor, J. Vinson .........ce ccc eeeceeeeee 758,226 | Coils, Plugs, Switches, Automatic 
Mower attachment, lawn, W. G. Johnson.. 758,080 | Timing Devices. 
Muffler, exhaust, C. HE. Yackel .......... 758,402 | The Dayton Electrical Mfg. Co. 
SEALS BOTTLES, ‘af Musical instrument, automatically operated, 98 Reibold Bldg., DAYTON, O. 
A i a H. EB. Sharps, reissue ........eeeeeeeeee 12.515 
PACKAGES, Nea i ees Se EE Necktie holder, L. Hodecker ... « 758,07: 
FOR HOME. LAMP 42 YACHT Needle lubricator, BE. C. Reed .. - 758,473 F rj 
BOXES, PAPERS, Cover drawn back, showing air sack and method of inflating. Negative printing attachment, Ten Days ree Trial 
G. W. Harse ...es cesses ees ones seeeeee 158,444 Fae, 2!lowed on,all our bicycles. We SHIP 
CAR DOORS THE IDEAL BED Newspaper or berlodie ee Hutchinson. . 108 18) VX ON APPROVAL without a cent 
ut lock, Douglas artlesoOn ........0- f t . eposit ; eel not satisfacto: 
For Home, Camp, Yacht, Hospital Oar lock, E. I. McIntyre ............. -» 758,270 ia i returned at our expense, : md 
\g N Absorbent—Hygienic—Odorl Oil burner, crude, Grundell & Tucker...... 758,206 a" te Highest grade $9.75 fo $47 
a ODA TE OE PERE SRS erseee Oil burning system, Tucker & Grundell.... 758,224 %. 2904 Models sett 
en deflated can be rolled into small package for storage Oil press mat, R. F. Werk ....758,572 to 758,575 . qonster —_ es, He ge 7 orne Pune- 
Send fora NO CAMPING OUTSIT COMPLETE WITHOUT THEM Ophthalmoscope, ee cone ‘Oarde eed 1902 & 1903 Mod- $ 7 to $12 
- i ws ETE re concentrator, iL F. S. Card...... 758, () 
sample of ‘* Perfection”? Air Cushions Ore concentrator, J. Shier .............. 758,565 Ny Sad goanned hand Wheel: 
the great For Office, Easy, and Invalid ‘ hairs, Yachts and Small Boats. Ore separator, dry, E. W. & W. H. Noakes.. 758,097 4 imate = eels 
Twentieth Send for descriptive booklet ‘‘A” and price list. Ores, treating, W. F, Hannes ..........-. 758,532 f A ecodas ice $3 to $8 
Century MECHANICAL FABRIC CO. fF oe nee re easing rene B88 [Great Factory Clearing Salo at 
i , 3. I. MAE .ssseoeees é K cory Cost. 
Providence, R. I. Packing cup, R. Burnside................66 758,410 
SI NAT OD a eh AS hi esyereek eit nei eae 8 Utes ols Soe Siow 758, k sample wheel furnished by us. Our 
G URE SEAL —_—— Paper coating machine, M. Cashin .. ... 758,169 Hagents make bi: ofits. Write at once for 
Paper machine, A. W. & L. W. Case...... 758,127 catalogues and our Special Ofter. f 
THES Sea] has two parts—the Lock and Breakable Papen Photographic developing, F. . 758,312 aise heen wee aoe Mar 
Wicd eh edagt Ee bon cr Che aL bot rey antilik p Paper, producing platina copy, A. . 758,086 | MEAD GYGLE GO., Dent. so c, Ghicago 
; ‘+ - Pedometer, Bartel & Kuhn.......... . 758,405 . 
breaks off. Signatures may be written permanently Lr 1 AY £ e 1 = x 
ee Pe Tea ar cn tet ee nee De Perfumes, ete, ease for use with solidiaed, |THE STANDARD FOR NUMBERING 
may also be stamped or printed on the block. e 9 p , 
stub of the key may be used to keep “tab’? on the Paes 5 Bargin: © oieseooesiea ee ierdieeie aie 3 50 oie 8 eee 758,234 
seals used, so that a count is easily kept by the This is the business man’s Phonograph, P. Gabler ...........eeeeeeees 758,521 MACHINES IS 
sender. No tools necessary. verdict concerning the Phonographic records on mandrels, means 
Write to-day for Literature. for ending and holding, Manahan & 758,546 j Th 
WaldeGk: sisi eesti yes. titare es oteerda wae. 5 
D. K. HIETT, 185 Dearborn St. CHICAGO, ILL. Photographic plates and prints, apparatus € 
ew for developing and fixing, W. A. Peters 758,277 | quam 
Piano, W. C. Hamilton .........eeeeeeeeee 758,531 
e Pictures, ete., reproducing multicolor, A. 
emington pins Beust place S Siege Aco ald Sais idaie dale ne 758,501 For all kinds of work re- 
in. See Hat pin. wed : - 
e e Pipe coupling, 8S. H. Powers 758,102 quiring numbering or dating 
AD I M Billing Pipe cutter, - F. Renner .... 2 78,834 —and there are few kinds 
Pi anger, C. MacTaggart ... * A —t¢ Ga 
AND F, Pipe joint, W. M. Rapp ......0cccsseccce. 758,278 thet dont tt a te Most 
T t Pipe joint, machine for uniting sheet metal, ACCURATE,MO.:T SIMPLE, 
RADIO-ACTIVITY ypewriter Biker i a + 723s MOST DURABL#. It will 
e . y Planter, broadcast seed, 8. & : last a lifetime and always 
—— It writes neat,compact, legible bills, J.C. Abbott: So.cssos sucwie cue sis sees 758,231 do good work. Evenan office 
The SCIENTIFIC AMERICAN SUPPLEMENT has with twice the speed of the pen Planter check line button, W. Winkel...... 758,162 r A 
ublished the most complete information on the P pen. Plate holder and adjuster, W. H. Golding.. 758,242 boy cannot do poor work with 
pub: Pe picte me pte j , g 5 
subject of Radium and Radio-activity that has Adaptable to all billing systems. Plumbing fixtures, waster control for, BE. L. it. By a touch of the finger 
ithe follwing articles, written by men who = Pnenmatic dispatch apparatus, 6. i Sea: it can be changed from con- 
have played a prominent part in the discovery dard ........ ws edesees peace eeeeeeeeees 758,569 secutive numbering to repeat 
of the marvelous properties of radium, should Pocket oF other: ME Monteoniey : ve 708 142 orduplicate. All office sup= 
Pe eng eyea, Brudenkvor Sheminy aud Powder box, tooth, M. M. Fletcher 111111) 758/309 ply houses and dealers sell 
Pay 7 Power transmitter, Merritt & Wall ... - 758,550 it. 
RADIO-ACTIVITY_ AND THE ELEC- Printer’s galley, J. L. Lee .....-seeeeeeees 758,540 f a 
Coonia ee By Sik WaT Printer’s plate fateh of clutch J. L. Lee... sete Mauufactured by the... 
ROOKES. CIENTIFIC MERICAN SUP- Printing apparatus, J. J. A. Jones......... 5 
PLEMENT 1402. Printing machine envelope feeding and eject- viania BATES MANUFACTURING CoO, 
ing mechanism, C. A. Belknap ......- 58, 
THE RADIO-ACTIVITY OF MATTER. Beintlng apotomeshabiog, BRON. < <<: ERB | | 83 Chambers Stu New York 
40 inti i Lawes s i 
SCIENTIFIC AMERICAN SUPPLEMENT 1379, ica Deeiewaee ce one PANY, Ena’ tater ey aches oe 758,599 | Write for Booklet 26 
SOME PROPERTIES OF ss . . Printing press, W. Scott .. 758,112 
ACTIVE PI ee Leap a Ar Printing process, M. Rudometoff 758,192 
FESSOR HENRI BECQUEREL, Screntr- Printing roller, B. J. Such.:... 758,486 
FIC AMERICAN SUPPLEMENT 1427, Printing mneel ee 7 Ae Jones ie re 
5 Pulley, clutch, G. - Medlin .. 758,14 
PRODUCTION OF HELIUM FROM Pump, air, J.B. Fisher «....+. : 758,516 
RADIUM. By SIR WILLIAM RAMSAY, Pump cylinder, J. H. Miller ..............- 758,377 E li h Cc d 
SCIENTIFIC AMERICAN SUPPLEMENT 1444, Pumps, concentric valve for compressor, A. 58188 ng 1S an y 
THORIUM: A RADIO-ACTIVE SUB- Kryszat .........---- tenet eee eee eee 3 Let tell yon if y ito get all the sweet 
Punch, check, T. K. Davison .. 158,425 Pepe ee Men ta ord tie tae ca Ghee 
POS SIBIDVTIES. ee eee Punching bag, H. Rhodes .. a “j ae 2 758,279 of life gery afford to Say or overlook 
TRACY, | SCIENTIFIC AMERICAN SUPPLE- Rail clamp, guard, Kelly & Riordan -.----- 73838" Miackintosh’s 
MENT 1470. Rail joint, Bvans & Strange ++ 758,055 EXTRA TOFFEE 
RADIUM IN MEDICINE. By DR. Rail joint, G. W. Dickey -+ 758,586 CREAM 
SAMUEL, G. TRACY. ScIENTIFIC AMERI- pal joint bridge piece, eens . 758,526 an old English candy that 
ailway brake, J. H. Graham ......... oie A I intrelucing into thi 
CAN SUPPLEMENT 1455, Railway bridle rod, A. H. F. Cottrall .... 758,421 country. Its exquisite flavor 
A RESUME OF RECENT SPECIAL Railway cross tie, E. S. Keefer 758, 368 has made it popular in Great 
STUDIES OF RADIUM AND RADIO- Railway gate, automatic, J. P. Fowler 758,518 Britain and the same quality 
ACTIVITY. ScrENTIFIC AMERICAN SUP- Railway or tramway rolling stock, m iScreating a demand fort in 
PLEMENTS 1468, 1471, 1479. Hig. Of) O. y M. Na de Benge ne 4208 he ee onthe American market 
Railway signal apparatus. C. . Coleman... 758, ie 
RADIVE AND ea ea brie etch tg Railway signal, Blectric, W. S. Jackson... 758,594 See ie Ike tod. 
Scien’ A Lon Nn Su. L: : we 4 * Railway signal or alarm, R. F. Stuart..... 758,485 things. Ask your deal- 
A COMBI MANGAL OF ADIGE Railway switch, automatic, U. A. eyeods ae 4 er tosupply youwith fF 
DULY = « cc afteer diac RE sect tine na unttayeratene “anara: 758, » 758,490 MACKINTOSWS 
TECHNOLOGY, clearly explaining the Railway tie, Nichols & Neff .............. 758,463 TOFFEE. 
methods of obtaining radium, conducting Railway tie and fastening, J. F. Smith... 758,115 Try him first. You 
experiments with the substance and measur- . = en Railway tie seats, apparatus for forming, can, however, buy a 
ing its radio-active force will be found in j MI naieay golle Sy Sa aec eats + 758,525 handséme  fathily tin, 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475, y lw: 2 ye ats : 9 weighing four Ibs., for 
iain Railway tracks, forming, W. Goldie ...... 758,524 $1.60 by mail. Large 
1476, 1477. 5 . * Railways, ice cutter for third rail electric, sample - package sent 
These SCIENTIFIC AMERICAN SUPPLEMENTS a PE I l ER. Si B: Stewart, Tro... ea sieledeeascte 758, 153 for 10c. in stamps. 
comprise what may well be considered an admir- oe ; Sone 7: fam: hydraulic, <3. ra ae tien a peeieoe LAMONT, 
able text-book on the subject of radio-activity. “THE WORLD’S BEST” Reeding attachment for dresser reels, John: ppeccsiteid Rae 
Price of Scientific American Supplements THE SMITH PREMIER TYPEWRITER CO Retin & Geb Fae on eee 758,079 78 aan Se 
TEN CENTS BY MAIL ° efrigerator car, J. S. Bas , ek C 
for each number mentioned. Order through Executive Offices, 8% Broadway, New York BC ty We TOS eats 158 188 New Neen Clty, 
F , N.Y. iveting machine, M. C. Machado . i Dealers lied every- 
your newsdealer or from aciory at Syracuse, N. Y. Ses Rock and ore crusher, H. M. Sackett ...... 758,280 where through them. kd 
MUNN & CO., 361 Broadway, New York Branches in all large cities Rope or oe grip for haulage purposes, ee 
J. Aspina. i neletaial'elcei.araseyeaue.'e. 0, ececrcccce . 
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LEVIATHAN 


CONVEYORS 


ARE THE RIGHT KIND OF ECCNOMY 


Here is witness 


** We have been using three of your Leviathan belts for conveying and elevating 
our entire coal supply, under very trying circumstances—our carrying belts run- 
ning outside in freezing weather, and the elevator belt has run continually in 4 
steam bath— (in) both conditions very gratifying to us, handling over 500 tons 


in ten hours time.’’ 
We will gladl 


submit proof of Leviathan’s superiority for conveying any ma- 


terial—wet or dry, hot or cold—in any shape, and estimate on complete equip- 


ments for handling to the best advantage. 


Main Belting Company e e 


Is not this of interest to you? 


1223 Carpenter Street, Philadelphia 
Chicago, Boston, New York, Buffalo, Pittsburg 


If so we can suppiy you. Ali sizes 
=, mounted and unmounted. always 
kevt in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. i" Ask for catalogue. 


The CLEVELAND STONE CO. 
i ~~ 2d Floor, Wilshire. Cleveland. 0. 


INVESTORS 


desiring to realize the Large Interest and Profits 
possible in legitimate Mining, Oil, Timber & Smel- 
ter Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send_for our 
Booklets, giving full information, mailed free. 


DOUGLAS, LACEY & CO. 
Bankers 2 Brokers, 66 Broadway, New York 


For Bicycie, Contact 
or Jump Spark 


One Piece Casting, Light 
Weight. Large Bearing Sur- 
aces. Write us to-day 


" GRANT-FERRIS CO. 
Troy, N. Y. 


MARINE ENGINES 


144 to 40 H. P. 


1,2,3 and 4 
Cylinder 


Launches 
i7 to 50 feet 


Send for 
new catzlog 
GRAND RAPIDS GAS ENGINE & YACHT CO. 
Grand Rapids, Mich. 


T POCKET METERS 


Automatic Volt-Ammeter 


's designed and calibrated espec- 
g ially for testing batteries on gas 
oline automobiles and Jaunches 
and for any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
: most colvenient and complete 

battery tester on the market. 

Volt-Ammeter $6.00. Amperemeter $5.00. 

Atwater Kent Mtg. Works, 110 N. th St., Philadephia, Pa 


Our 
Specialty 
Knock- 

Down 
Boats of any " 
description ta i 

AMERICAN BOAT & MACHINE CO.,, 


ROW, SAIL AND PLEASURE BOATS, 
Marine Station. ST. LOUIS, MO. 


MATCH MACHINERY. 
BIG MONEY IN MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very La:cest Process. We will furnish 
@ manager or teach any purchaser the business. 

- W. MURPHY & BRO9.,, 
1118 Asnland #lock, Chicago, Ill., D. S. A. 


Drill 


Westcott Chuck Co., Oneida, N. Y., U.S. A. 
Ask for catalogue in English, French, Spanish or Germane 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


Warwick Ton- 


neau Motor 
CAR. 


DIRECT-DRIVE. 
Price, $1,250 
Many new fea- 
tures. Side en- 
trance. Tip seat; 
also tip body. 

Send for catalog. 


pringfield, Mass. 


Warwick Cycle and Automobile Co., S 


JSapstick 


Sye Itisa disin- 
VIP, fy fecting and 


antiseptic 
pale It 

mparts a 
delicious 
and refined 
oriental 
odor. Is 
guaranteed 
todrive away Moths. Buff- 
alo Bugs, Black Flies, Gnats, 
etc. Each stick burns one 
hour, Full box sent post- 
paidon receipt of 50 cents 


The Culecide Company, 


165 Summer Street, Boston, Mass. 


PERFECT - PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 


They are mechanical 
simple and durabie.Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
power at ieast cost. All parts 
2 ioterchangeable. Made of 
iron, steel or bronze, Can be 
driven by belt, motor or en- 
ging attachment. Large Illustrated. Catalogue free. 

ABER PUMP CO., 32 Wells St., Buffalo, N.Y. U.S.A. 


Warren’s Natural Asphalt Sand Surfaced 


ROOF ING 


APPLY IT YOURSELF 
MAKES A FINISHED GRAVEL ROOF. 


Comes ready to lay 
yin rolls of 108 square feet. 


Write for sample. circular 
and plices. 


Warren Chemical & Mfg. Co., 18 Battery PI., New York 


THE W 


OF NATIONS 


EALTH 


IMI 


PATENT GIVES you an exclusive right to your 


invention for a term o 
sell, lease, mortgage i 


grant licenses to manufacture under it. 


system is responsible for mu 


f seventeen years. You can 
t, assign portions of it, and 
Our Patent 
ch of our industrial progress 


and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 


surate with the almost nominal cost of obtaining it. 


In 


order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
‘This is a special branch of the legal profession which can 


only be conducted successfu 
sixty years we have acted 


lly by experts. For nearly 
as solicitors for thousands of 


Clients in all parts of the world. Our vast experience en- 


ables us to prepare and pros 
Marks at a minimum of e 
quality and the rates are the 


unbiased opinion freely given. 


ecute Patent cases and Trade 
xpense. Our work is of one 
same to rich and poor. ‘Our 
We are happy to consult 


with you in person or by letter as to the probable patent- 


ability of your invention. 


MUNN @ CO., Solicitors of Patents, 


Branch Office, 
625 F Street, Washington, D. C. 


Main Office, 
361 BROADWAY, NEW YORK, 


‘Vault cover, illuminating, J. 


Rotary engine, M. E. Knight 
Rotary motor, J. Nielsen 
Sand blast, F. Sticker 
Sanding system, W. Schaake .... 
Sash fastener, F. B. Clapp 
Sashes, antirattling device 
Bi. HMuberth coe es a eee aie ts oe b5 
Saw clamp and file guiue, H. W. Merwine 
Sawmill head block shifter, J. T. Simpson. 
Sawmill set works, W. E. Dillard 
Seale, automatic shifting weight, C. ek 
Serew jack, trestle, H. Edeline 
Sealing envelopes, machine for automati 
ally, L. C. Babcock 
Sealing machine, envelope, 
Sechermack 20... cscecsececieeccscones 
Seat shaping implement, .J. P. Bolding 
Sectional case, O. O. Buice 
Seed cleaning machine, cotton, J. Davidson 
Seeding machine, force feed, H. C. Ham... 
Self clearing rake, J. Morrison, Jr. 
Separator. See Mineral separator. 
Sewing machine, button, R. L. Lyons 
Sewing machine, overseaming and welting, 
F. Malsch 
Sewing machine thread holding mechanism, 
J. H. & J. B. Ursbruck 
Sewing machine work clamp, 
B. OB. Allen... cece cca cent ee ee eeees 
Shade and curtain fixture 
Gallagher ...... ccc cece cece cece eens 
Shade bracket and curtain rod holder, com- 
bined, J. E. Verkler 
Shade retaining device, window, H. Witte.. 


for 


758, 075 
758,551 
758,337 
758,429 
758,388 


. 758,431 


758,497 
758,359 


» 758,504 


758,506 
758,300 
758,134 
758,267 
758,326 
758,264 
758,121 
758,036 
758,357 


758,158 
758, 544 


Shade roller and curtain pole holder, com- 

bined, W. A. Nordling ................ 758,098 
Shade roller bracket and curtain pole sup- 

port, combined, D. J. Cooke ........... 758,419 
Shaft carrier or thill tug, D. B. Shir .. 758,566 
Shaft collar, C. H. Melius ........... - 758,549 
Shaving paper holder, W. P. Nelson ....... 758,096 
Sheet feeder, pneumatic, A. Lagerman..... 758,453 
Sheet metal vessels, forming, Blevins & 

WRIA ORs sieie s ciele 3a See sess Ate Meee wae Slate 758,503 
Sidewalk, E. A. Langenbach .... - 758,184 
Sidewalk cleaner, T. C. Hiles ............. 758,071 
Sign frame, C. G. Mixer .........e ee ee eee 758,088 
Sign switch mechanism, electric, s. 

Weal 5s iSeee ea es tA Fate ovaradada enero . 758,342 
Signal receiving apparatus, alternating c 

rent, G. W. Pickard ...........0.0.0005 758,468 
Signaling and operating system, H. C. W 

GAA +5 eile ches eyeck eared WN ee ee Lalas BSS 758,527 
Signaling apparatus, block, J. » 758,541 
Sink bracket, J. J. Mahoney 758,545 
Skirt supporter and shirt 

Ci Bs. Peterson: ioc... ciel evict oboe se 758,146 
Solutions, preparing highly 

Fos 7) 0) ¢ UO ee ce eas 758,450 
Sorting machine, Rettich & Berger ... .. 758,104 
Sound records, apparatus for’ electroplating, 

Gs Ky Cheney ind oes eens esse sid Ses ageless 758,352 
Speed changing mechanism, C. J. Reed, 
j 758,474, 758,561 
Speed indicator, Moore & O’Neill .......... 758,596 
Spinning apparatus, ring, G. Paley .. - 758,275 
Spring back chair, J. Gilson .............. 758,133 
Stacker, pneumatic straw, Walsh & Bretney 758,606 
Stacker, straw, J. C. Hendricks 758,186 
Standard, A. M. Moylan ....... - 758,089 
Steam and vapor generator, elec Ki 

NGCL1Y © aids eich eile ahaa sib eee eee e 758,094 
Steam, generating, T. W. Neely . « 758,095 
Steam generator, E. A. Briner .. . 758,505 
Steamer, tank, S. Holmes ........... - 758,074 
Stereoscopic apparatus, H. C. Snook....... 758,117 
Stitch separating and indenting machine, 

Thon & Wolf ...... ccc cece ccc eee cee 758,601 
Stock loading device, W. Dawson. . 758,426 
Store service apparatus, E. R. Gill - 758,060 
Stove, gas, E. Flannigan ..............006 758,483 
Stove or furnace, J. M. & S. R. Crowner.. 758,051 
Strainer and filter, G. A. W. Schilling..... 758,150 
Sugar, producing milk, W. A. Hall ..... - 758,065 


Suspenders, G. W. Scott .. 
Swing, G. P. Armstrong 
Switch, H. Trumbull ... 
Switch operating mechar , J 
Talking machine, E. T. Palmer 
Tank heater, H. D. Meyer 


. 758,151 


758,579 


- 758,120 
tr. 758,552 


758,466 


- 758,143 


Telegraph, printing, ©. L. Healy - 758,250 
Telegraph receiver, L. Cerebotani 758,202 
Telegraph transmitter, C. Adams-Randall. . 758,232 
Telegraph, wireless, L. de Forest - 758,517 
Telephone climber’s seat, J. E. Bennett.... 758,200 
Telephone instrument, A. C. Christopher . 758,415 
Telephone, office desk, A. R. Fergusson.... 758,¢ 

Telephone receiver, M. R. Hutehison........ 758,363 


Telephone switehboards, supervisory signal 
apparatus for, KE. H. Smythe .......... 
Testing machine, W. R. Cock .. ‘ 
Thill coupling, C. A. Sager 
Thill support, C. D. White ............... 
Thread dressing machine, G. 
DUES cars Seeienis setae 2 ae eal act Pm aveud deat Story wayne 
Threshing machine, W. Colwell 
Tin by electrolysis, obtaining 
reissue ..... : 
Tire, A. Hendey 
Tire cover, pneumatic, + 
Tire inflator, F. H. Geisler 
Tires to fellies, mechanism for securing rub- 
ber, Place & Keys 
Toaster, bread, R. M. Reams ... 


758,116 


. 758,418 
. 758,193 


758,160 
758,520 


) 758,603 


12,214 


+ 758,209 


758,336 
758,058 


758,605 


« 758,472 


Tool, compound, A. O. Highsmith. . 758,070 
Tool handle, pneumatic, C. H. Pee . 758,100 
Top, spinning, F. Ansley ............... . 758,291 
Towel rack, S. A. A. Stenberg . + 758,600 
Toy,. J. CHIN 5 52s.c05 5 Saye nas 0 - 758,047 
Toy, A. M. Siebelist ........... 0.00. cece 758, 567 
Toy elevated railway track, HI. C. Ives.... 758,448 
Toy: gun,. Js: 2B: Mason se oie c's toteed a's art ese aa's 758,374 
Trace end supporter, D. M. Allen. « 758,495 
Track claw, A. P. Nichols ........ . 758,462 
Track gage, A. P. Nichols .......... - 758,461 
Track sanding device, W. H. Kilbourn - 758,141 
Train control system, H. E. White ........ 758,230 
Trap. See Animal trap. : 

Traveling case, W. D. Chase ............6. 758,170 
Trestle, adjustable, W. A. Drummon 758,130 


Tricycle propelling gear, O. Heynsohn 
Trolley head, Hean & Egan .. 
Trolley, safety, Gruner & Fink .. 
Trolley wheel, Fletcher & Waters......... 
Truck bolster center bearing, C. T. West- 

TAKG ore tin eaten Sid see ates eetaceee a asec 
Truck frime, railway car, C. T. Westle 
Truck dowel pin and lift O. Rangnow 


Truss, adjustable, M. O. Hallowell........ 
Tubes, mechanism for flanging the ends of, 
A. F. Nordenskjold ..................0% 
Turbine vguverning mechani 
bi0) | eT 
Turbine, reversible, Fr. 
Steuart ......c cece eee 
Turn button, locking, G. W. Coulson 


Twist drills, forming, R. L. Barclay... 
Type bar construction, F. X. Wagner 
Type writer, FE. Runge .... 
Type writer, C. Wasmuth 
Type writer adding attachment, 

ness 
Type writing 1 ne, 
Type writing muchine 

ism, E. G. Latta 
Tndergurment, G. A. Mattern 
Unloading device, I. G. Pace . 
Vaccine_ point. Ix. Mulford 
Valve, J. A. Desmarteau 
Valve, air brake controlling, F. B. Corey.. 
Valve for air brake control, equilibrio in- 

tercepting, E. G. Shortt ..... fea siete erates 
Valve gear engine, O. Jackson ....758,317, 
Valve, steam engine cutoff, F. J. Waters.. 
T. Harrop 
Vault or safe, Hibbard & Gaston 
Vegetable washer, J. F. Fugazzi 
Vehicle, motor, B. C. Hicks 
Vehicle top storm curtain, D. C. Lawless... 
Vending machine, T. M. Day 
Vending machine, automatic, R. Schlemm .. 
Vending machine, cigar, Erickson & Fagan. 
Vending machine, coin controlled, M. Hof- 

HeEIME «3 ess ewe als wits aad edie wren o's 
Vending machine, coin controlled, O. Kreter 


= 
= 


. 758, 


758,251 
758,445 


« 758,592 


758,355 
75S, 228 


+ TAR, 229 
» THB AS 


T58, 440 
758,145 
758,400 


758,595 


.. 758,353 
«+ T8041 
oe T58 197 
2. THR 563 
. 758,571 


758,371 


» 758,252 


758, 455 
315 
274 

4 


. 758,069 
: 758,056 


758,137 
758,185 
758,301 
758,110 
758,588 


758,180 
758,539 


Vending machine, coin controlled, W. T. 
DRGW* Sits aa den | Ava 8 Bees alee os eiea aces 758,587 
Vending machine coin controlled mechan- 
ism, cigar, C. M. Dodson ............... 758,204 
Vessel handi>, T. W. Forster .. . 758,590 
Vessel rig, sailing. B. W. Collins. + 758,171 
Wagon brake, V. Fingoust ...........2.... 758,308 
Washer. See Vegetable washer. 
Washer stapling machine, Maier & Howe.. 758,212 
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LIQUID PISTOL 


Nav let us send yo 

the Free Book ‘ 

telling all whout it. We will also send , 

: Prof Sloaw’s fifty original sugges- (| 
pt tins for ‘improving your 

i handwrithig. 


% 


% 


5 


be ie ame a 
ELF~EFLLINGL EN 
SELF-FILLING PEN 
“The Pen That Fills Itself” 
Dip pen in any ink well or any ink, press lever and operation is |: 
over. As a matter of cleanliness, comfort and convenience don’t \ 
you owe it to yourself to learn moreabout this perfect pen? ' 
Tf you will let us send you our beautiful new illustrated 
catalogue, it will make you a CONKLIN enthusiast. 
Th ¢ kli P H 114 Madison Ave. 
@ LONKIIN Fen UO. © toledo, “onic 
Represented in Great Britain by American Agencies, Ltd., 38 Shoe 
Lane, Farringdon St., London, £, C. in Australia by Rae, Muun 
& Gilbert, 47 Market St., Melbourne. 


“Globe” 


Improved. Simple. 
Reliable, Economical, 
Substantial. Prices 
Right. Guaranteed. 


GASOLINE 
Marine Engines Write for Catalogue. 
Built by.... 


PENNSYLVANIA [RON WORKS CO., Philadelphia, Pa. 
and 136 Liberty St,, New York. U.S. A. 


A ai i 
eeeDY, the Groutie J 
nd does not vinRATE or throb either 
wrunning, As a inn CLIMBER the 

nl k. ‘The Grout 


Ne SIMPLE, STRONG and 


BIG PAYING BUSINESS &eatet 


Write for names of hundreds of delighted 
customers. Make $80 to $50 
weekly. Do business at home 
or traveling, all or spare time, 
selling Gray outfits and doing 
genuine gold, silver, nickle and metal { 
lating on Watches, Jewelry, Tableware. 
jicycles, all metal goods. Heavy plate. No ex. 
erience, quickly learned. Enormous demand. 
No toys or humbug. Outfits all sizes. Everything * 
usranteed. Let uastart you. We teach you FREE. 
rite today H. GRAY & CO., CINCINNATI. 0. 


EveryMechanic} 


Should Own It./ 


Montgomery & Co.’s Tool Catalogue 
which is thoroughly up-to-date. 704% 
pages and discount sheet. ; 

Sent by mail for 25 cents. 


MONTGOMERY & CO.,, 
105 Fulton St., New York City. 


U. S.A. 


\ mTOOb 
CATALOGUE 


IMoxtoout 160 


ty 


CATALOGUE NZI 


Nickel-platd 
5 ins, long 


Guaranteed. Will stop the most 
vicious dog (or man) without per- 
manent injury. Fires and recharges b 
pulling trigger. Loads from any liquid. 
No cartridges required. Over 10 shots in 
ene loading. Valuable to bicyclists, unescorted ladies, cashiers, 
homes, etc. Retails for 50e. Good margin to the trade. 


PARKER, STEARNS & SUTTON, 226 South St., NewYork 


The Franklin Model Shop. 


Experimental work for inventors; any- 
thing in metal from a single piece toa 
complete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out from inventors’ ideas. 
Send for circular 9. 

PARSELL & WEED, 


129-181 West 31st Street, New York. 


PAPER BOX 
MACHINER Y 


Complete Outfits Furnished 


CHAS. BECK PAPER CoO., Ltd. 
607 Chestnut St. Philadelphia. Pa. 


G4e FRANKLIN, 
Model Shop 


May 7, 1904. 
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| FREE TRIAL 


WITTE Gns.tine 


are sold on 

Free Trial. Size 1% 

40 H.P. For all power 
purposes, Catalog Eth 
WITTE IRON WORKS 

517 W-5th St. KansasCity. 


Compressed Air 


House Cleaning 
DUSTLESS METHOD 


Carpets, Furniture, Draperies, Tapestries, 
Decorations, Ceilings.and Walls Cleaned, 
Disinfected and Renovated. Carpets not 
taken up. The dust which is in and under 


them is collected and removed by Com- 


GENERALCOMPRE GG 


HOUSE OLEAN cg 
srious 


A_ revolution in house clean- 


pressed Air 
sanitary, effective. No more 


ing—quick. 
dismantled rooms, no more dust, no more 
worry. Subsidiary companies are now being 
formed in various cities. Write for catalog 


GENERAL COMPRESSED AIR 
HOUSE CLEANING COMPANY 


General Office and Factory ——— 
3933 OLIVE STREET, ST. LOUIS, MO. 


HIGHEST GRADE GREY [RON CASTINGS 
For Gasoline Engines and Cylinders 


Allkinds of Automobile Castings. 
FRONTIER IRON WORKS, 2 Auburn Ave., Buffalo, N. Y. 


Protects you 
against Old Stock 


ALLIGATO 


Btate and Lake Sts. 
THE VIM COMPANY, Sole Manufact’rs, CHICAGO. 


Mention Scientisjic American 


BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable. 
Suitable for all kinds of work. 


BACKUS WATER MOTOR, cheapest power known 


Write for circular and prices. 


BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A, 


° 


Exact size PATTERNS of every piece.Complete IN= 

STRUCTIONS. Each step plainly ILLUSTRATED. Experi= 
ence unnecessary. Hundreds have built this boat. 

working spare time.at a total cost of $14.00 - 
=f}. Boat Pattems of all kinds and sizes up to sift. 
‘at prices from $3.00 up. We also build comple: 

CuCl ted boats and knock down frames. 

VG Bey leg PARTICULARS FREE-25 ¢ brings 64 p.illustrated catalogue. 

YT ate bm set of working instructions and illustrations. 


3ROOKS BOAT MFG. CO. sta: A BAY CITY, MICH 


The Wheelock 
for Motor 


Popular Price 
Send for Catalogue 
WHEELOCK MOTOR CAR 
CLOCK COPMPANY 
1048 Tremont Building 
BOSTON U. S. A. 


Cars 
Boats ; 


Guarenteed 


Complete Mill With Power 


. FOR SAI,E AT MIDDLETOWN, PA. 


Suitable for foundry, machine ‘shops or manufactur- 
ing buildings. Approximates 25,000 square feet, with 
large enclosed yard. Sidings on Pennsylvania and 
Philadelphia & Reading railroads. Six miles from 
Pennsylvania Steel Works adjacent to Harrisburg, Pa. 


HARRISBURG TRUST CO. - - - - Harrisburg, Pa. 


Power Wires 
‘POWER 
MOST POWERFULL WIRE ROPE MADE 
BRODERICK&BASCOM ROPE CO. 


ST.LOUIS, MO. 


Loux & Butter- 


box 


Washing machine, clothes, 
field 
Waste paper 
land 
Water heater, S. Be 


tein 


Water softening apparatus, H. Breda... 

Water tank, J. Miller ............... 758,188 
Water wheel, horizontal, EK. Ortwein 758,465 | 
Wheel rim, J. I. W. Rethmeyer ... 758,190 
Wheel wrench, J. H. Chappell .... 758,508 
Windmill, W. P. Brett ............. 758,296 
Window attachment, L. K. Bohm ..... 758,348 


Wood cutting machine, A. A. Bartlett 
Wrench, C. G. Molin ................. 
Wrench, ©. I. Beach ....... 
Wrench, W. E. Snediker . 

Wrench, J. S. Barclay 


DESIGNS. 
Badge, F. C. Fane 


Badge, N. M. Kirshner 6. 
Badge or similar article, A. Schickerling... 3 
Range or stove, cooking, C. M. Liphart ... 36,894 
Spoons, forks, or similar articles, handle 

for, W. C. Codman ..........e ee ee eens 36,889 
Spoons, forks, ov similar articles, handle 

for, G. P. Ittig ...............36,890, 36,891 
Spoons, forks, ov similar articles, handle 

for, J. Rothlisberger ...........36,892, 36,893 
Stock, F. Sollee ....... eee eee eae s+. 36,896 
Trimming for ladies’ underwear, Kerwin & 

McGinley ccccevceescccccccceecererescs 36,895 

TRADE MARKS. 
Antiseptic and. disinfecting preparations, 

Jeyes’ Sanitary Compounds Co.......... 42,485 
Boots and shoes, leather, Middlesex Shoe Co. 42,468 
Boots and shoes, leather, Moore-Shafer Shoe 

Manufacturing Co. ...... eee eee eee eee 42,469 
Chemical, certain named, Chemisch-Tech- 

nisches und Hygienisches Institut, Dr. 

Popp & Dr. Becker .......... cece eee 42,486 
Chemical substances, cer 

COS ete eee edeees 42,487 
Cigars, E. A. Kline & Co. wats 42,489 
Coffee, Direct Coffee Co......... 42,492 
Confectionery, Belle Mead Sweetsmakers... 42,490 
Confectionery, D. Arnould ..............- 42,491 
Cooking utensils made of aluminium and 

aluminium alloys, Aluminium Cooking 

Utensil: COs isco ee eee ois ode itt saa naceine's 42,501 
Costumes, theatrical, L. D. Gardner. 42,465 
Cream, toilet, E. M. Kane wees 42,478 
Dress waists and suits, ladies’, Frank Winch 

COe ae eet cies AGG ea ee aes ieee 42,466 
Flour, wheat, Rives Milling Co. ............ 42,493 
Food for stock and poultry, prepared and 

mixed, G. M. Thomas .............06- 42,494 
Knitted overshirts and sweaters, M. S. Ely. 42,467 
Leather polishes, Whittemore Bros. & Co... 42,495 
Logging tools, certain named, Champion Tool 

& Handle Works ........ cece eee eee 42,517 
Lubricating compounds, ‘tain named, O. 

I’. Zurn Company ...........6.. 42,496, 42,497 
Medicine for the cure of certain named 

diseases, Sneezo Company ............. 42,482 
Medicines, certain named, Greenville Medi- 

cine Company 42,481 
Oils and greases, lubricating, O. 

Company 42,499 
Paper, toilet, Scott Paper Co. ...... 42,479, 42,480 
Pipes, brier, E. Deguingand & Son ........ 42,476 
Razors, Kraut & Dohnal .................. 42,500 
Remedies, dyspepsia, Underwood & Judd... 42,483 
Remedy for pneumonia, Gowan Medical Co.. 42,484 
Rubber belting, Gorham Rubber Co. ....... 42,471 
Rubber boots, shoes, and sandals, Bentley 

& Olmsted Cor oo. cece c cece c ee cece eee 42,470 
Rubber packing, Gorham Rubber Co., 

42,472 to 42,474 
Sewing machines and attachments, Dawis 

Sewing Machine Co. ..... . 42,503 to 42,514 | 
Sewing machines, attachments, and parts 

thereof, Singer Manufacturing Co..... 42,515 
Shaft hangers, Standard Pressed Steel Co... 42,516 
Soap, laundry, Lenox Sprayer and Chemical 

Co. 42,477 

ry 42,475 
Talking machines, parts and supplies there- 

for, and records, Universal ‘.alking Ma- 

chine Manufacturing Co. .............. 42,502 
Trimmings and hardware for carriage tops, 

Crandal Stone & Co. ... cc cece ee eee eeee 42,518 

LABELS. 
“Chickasaw Plantation,’? for molasses, C. 

WE COC: erase ears a be fae Slane ica Saree bee 10,994 
“Commercial Seal,’’ for cigars, 

Schel -& Cox cece sies eee 2 takes sa ele 10,999 
“Dr. White’s Specialty for Diphtheria,’’ for 

medicine, W. White .............0000- 11,000 
“Gold Coin Cattle Fattener,’’ for fattening 

foods for cattle, Gold Coin Stock Food 

COR Sas wt hthasa owas Sine aa ered wisketeiemer de Leet 11,009 
“Gold Coin Egg-a-Day Poultry Food,’’ for 

poultry food, Gold Coin Stock Food Co.. 11,005 
“Gold Coin Foot Remedy,’’ for live stock 

medicine, Gold Coin Stock Food Co..... 11,001 
“Gold Coin Germ MKijiller,’’ for live stock 

medicine, Gold Coin Stock Food Co..... 11,002 
“Gold Coin Hog Fattener,’’ for hog fattening 

foods, Gold Coin Stock Food Co......... 11,008 
“Gold Coin Quick Cure Condition Powder,’’ 

for condition powders for live stock, 

Gold Coin Stock Food Co............ «. 11,007 | 
“Gold Coin Scientific Heave Cure,’’ for 

live stock medicine, Gold Coin Stock | 

WOO! COW 3 cote bos chia ih acob: 8a wr giore olan Be 11,003 | 
“Gold Coin Special Horse Tonic,’‘ for horse 

tonic, Gold Coin Stock Food Co......... 11,006 } 
“Gold Coin Worm, Powder,’’ for live stock 

medicine, Gold Coin Stock Food Co. ... 11,004 
“Grape Nut Bread,’’ for bread, Kopp & 

MOP OSI 2 6d Sisree-ds Siecceelle ares iar dees Wee aoe oe eee 10,991 | 
“Harmony Brand,’’ for canned salmon, R. 

Di BUame? 85.059 se ee Sh ees bho ies 10,992 
“Louisiana Purchase Souvenir Puzzle,’’ for 

puzzles, L. F. Jordan ............0 0. eee 11,010 
‘“Maltinatte,’’ for beverages, A. L. Saake.. 10,997 
“Paraiso Mineral Water,’? for mineral 

water, A. E. Scamell ................. 10,995 
‘*Pineapple Soda,’’ for carbonated beverages, 

American Soda Fountain Co, .......... 10,996 


for music boxes, 


Regina Music 


table salt, S. S. Pierce Co. ............ 10,990 
“Wedderburn Rye,’’ for rye whisky, J. Wed- 

GEPDULN | S55 wie ends wets oeUe es Meee eee S 10,998 

PRINTS. 
“Don’t Suffer and Cuss Buy Your Shoes 

From Us,’’ for shoes, 0. McCormick.... 981 
“Extra Pale,’’ for bottled beer, Wm. J. 

Lemp Brewing Co. ......... eee eee ee ee 985 
‘faultless Day Shirts,’’ for day shirts, E. 

Rosenfeld & Co. we. cee eee cece eee eee 978 
‘faultless Night Shirts,’? for night shirts, 

E. Rosenfeld & Co. .... cece cece cece eee 979 
“Faultless Pajamas,’’ for pajamas, E. 

Rosenfeld COs eae Siege RS eeetins oiste ter 980 
“New Styles Always on Hand,’’ for shoes, 

O. McCormick ......... ese e cece cece eee 982 
“Ontostay,’’ for hat pins, J. Uhry ......... 977 
“Our Customers Smile,’’ for shoes, O. Me- 

Cormick: | osisesvyeions ha eee we seea ube wie ace 983 
“Poole Pianos,’’ for pianos, W. a 986 
“The Beer to Which the South Points Wi 

Pride,’ for beer, Chattanooga Brewing 

COs. 8 ssid hs Moe Res Vee eee ee eh bea ed 984 


A printed copy of the specification and drawing 
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DERFORATED METAL 


OF EVERY DESCRIPTION 
AND FOR ALL USES. 
BD LAREINGTON EAMG PERFORATING C2 225N.INiON S™, CHICAGO, ILLUS. 


SIX FIRST-CLASS 10-DAY TRIPS TO 
ST. LOUIS FAIR. AT OUR. EXPENSE 


Full Jnstructions in each box of ‘‘ Velva Soap’”’ 
Offer Positively Closes May 31, 1904 
ONLY SCIENTIFIC SOAP IN THE WORLD 


“VELVA” is the most delightful tolet soap manufactured. It is especially prepared and 
will cleanse, soften and feed the skin. It contains a strip ot finely powdered Pumice 
Soap, so scientifically arranged that, while a part of the soap itself, it performs independently its 
functions of instantly removing the most persistent stains—Ink, Carbon, Ribbon, Oil. 
Grime and Chemicals that ordinary toilet soaps canhot remove. It is used and endorse 
by thousands ot stenographers, book-keepers, clerks, teachers and others daily using ink, chalk and chemicals. Wears just twice as long as 
ordiinary toilet soaps _@ be other advantage of ‘‘Velva” is the dving away with the annoyance often caused by hunting for your toilet 
soap and pumice—-‘* Velva”? combines both in one cake. Send 5@ cents for a box of three cakes, postpaid, and be convinced. 


WILLARD CHEMICAL CO. 7 Cornhill, Boston, Mass. 


ie aR J ABSOLUTELY SAFE Mullins Unsinkable 


Write oe 
to-day - Steel Pleasure Boats 
for free Made of steel. Practically indestructible 
catalogue Air chamber each end. Cannot sink. Can- 

a not leak. Require no caulking. {deal boat 
15=foot for family use, summer resorts, parks. Guaranteed. Will 


seat five persons in comfort. 


The modern row boat ; or pieasure, safety and durabilit No oth ir. 
able tor ladies and children. art . e oy pea as 


W. H. MULLINS, 384 Depot St., Salem, Ohio 


$29.00 


SPECIAL MANUFACTURING. 


boat, crated 


GEALED PROPOSALS WILL BE RECEIVED AT 

: th office of the Light-House Engineer, Tompkins- 
vilie, N. Y., until 1 ocjock p.m, Monday, May 16, 1904, 
and then opened, for extending and repairing wharf at 
New London Buoy Depot, New London, Conn., in ac- 
cordance with specifications, copies of which. with blank 
proposals and other information, may be had upon ap- 
Plication to Major William T. Rossell, Corps of Engi- 
neers, U.S. A., Engineer. 


ELECTRICITY HOW TO MAKE. A Dyna- 
mo, Storage Battery, Telegraph 
Instrument, Electric Bell, Motor. 5 Books, 10c. each. 
BUBIER PUBLISHING CO., Box S, LYNN, MASS, 


970. Orr a SINE 


CLEVELAND, OHIO. 


Export Trade 


Dies, Tools and Special Machines, Modeis 


How to Secure and How to Hold It 
and Experimental Work. General Machine Work. 


Valuable hints on how to secure Export} PH. J. BENDER & Sons, Inc., 87 Frankfort St.,.NewYork 


Trade sent gratis on request. Address : 
TYPEWRITERS, 


EXPORT EXPERT | 
All the Standard machines SOLD or 


Box 773, New York 
WHERE at MALE MANUFACTURERS’ PRICES, 


; ; BD shi — svilege of examlfiations, ¢e ah 
Corliss Engines, Brewers’ $M Shipped with privilege of examination, Send for Cat 

and ottlers Machinery. THE VILTER 

MFG. CO., 899 Clinton St., Milwaukee, Wis | 


Typewriter Emporium. 203 LasalleSt., Chicago 


Experimental & Model Work 


Cir. & advicefree. Wm. Gardam & Son.45-51 Rose St.,N.¥. 


METAL SPECIALTIES | 
G. COs airy CHICAGO, 


FOR ESTIMATES. 
G000 GOODS AT MINIMUM COST. \8-26 W.RANDOLPH ST. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 


Manfd. by VOLNEY W. MASON & CO., Inc. 


Providence, k. I., U. 8. 


MODELS i EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E.V. BAILLARD, Fox Bldg., Franklin Square, New York. 
H. 
‘STAMPS, L 
i=) 


i T 
: BRIDGE 
SPECIAL MACHINERY {cerand pics, Model 


Costilo Machine Works, 60 Centre St, New York 
a ea ee eg ee 


CHEMICAL EXAMINATIONS @4xiie- 


KINDS. 
DR. H.C. STIEFEL, Bissell Block, Pittsburgh, Pa. 


HE Sc 
STEEL 


E STAMP 
TIERS a, FIGUR 


ORT. CONN. 


ERDTL O. 
2 LE ES, 


The National Sheet Metal Works is especially 
equipped to manufacture small articles stamped. ressed, 
sar rota: sheet metal. White metal casting and plating a 

The National Sheet Metal Co., Peru. Ill. 


7a Magical Apparatus. 


. Grand Book Catalogue Over 700 engravings 
25¢e,_ Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave, New York. 


CATALOGUES FREE 
r UNION MODEL Cee 


i ° 
@ 193 CLARK CHICA 


First Class Lathe and Bench 
and Chasing. 


Work, Die-Sinkin 
J.T. WAITE, 275 Water St., New Yorke 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOGL WORKS, CLEVE LAND, 0. 


EXPORT TO SWITZERLAND. 
Gentleman, having first-class connections, wishes to 
represent first-class American exporter or manufac- 
turer. Address Z, N. 2989. RODOLPHE MOSSE 


Zurich. —Z. a 2898c— 

MA CHI NER Y SALE LATHES, Drill Presses 

» Milling and Screw Cut- 

ting Machines. Key Seater, Planer, Shaper, and Wood 
Working Machinery. Write for list. 

W. J. HAYES, Trustee of the Conrad Motor 
. Carriage Co., Bankrupt, 
1417 Niagara Street, - - BUFFALO, N. Y¥ 


SETS OF CASTINGS 
MODEL ENGINES 
- geet 126 PAGE 
ILL. GATALOGUE. 
=~ALSO TOOLS, 
RTS GF MODELS 


STAN NERERS 
Anabsolute cure at The Massachusetts Schooh 
PARK SQUAR#, BOSTON, MASS. References from 
mapy pupils. Pamphlet sent on request. 
No fee unless cured. 


GOV’ AUCTION SALE CATALOG GUNS 
Pistols, Military Goods (Illustrated), l5c. 
mailed 6c. stamps. F. Bannerman, 579 Broadway, N. Y 


=A MOTOR-CYCLE at SMALL COST 
By using one of our attachable 
outfits. We have a complete line 
of motors, also castings and ace 
cessories trom 14 10 10h. p. 
Lowest prices. Send stamp for 
‘| catalogue. 
STEEFEY MFG. Co. 
2720 Brown St., Phila., Pa, 


WHILE THEY LAST 
This Spark Plug 1s reco gnized the 
world over as the best ever made, Abso- 


Removed to 182 Milk Street. 


lutely proof against oil or carbon. Only 

' ' Manufactured. Special machinery a sinall lot with French Porcelain. $1.00 
PCld tie built. Nye Tool Machine BOUGIK, HERZ postpaid. 

Works, 2U0 So. Clinton St., Chicago. | The Best Spark Plug Made HERZ & CO., 55 Grand St., New York 


Self-lubricating, two- cylinder opposed motor in forward bonnet. Cylinders 5x44 in. Bevel-: - 
gear drive. Driving pinions and gears as strong as found in most cars of twice the weight. 
All-metal clutch running in oil. Positive controlling levers without notches or indices. 
Easiest of all gasolene cars to operate and maintain. 
30-35 HORSE-POWER TOURING CAR, $4,000 
Sanopy top, 


: ° ° . ° 
Limousine or Surrey body to order. - 


of any patent in the foregoing list, or any patent 
in print issued since 1868, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


Chicago, 1413 [lichigan Ave. 


© 1904 SCIENTIFIC AMERICAN, INC 


Most powerful and efficient car of its weight. 
24-30 HORSE-POWER TOURING CAR, . ss ss $8,500 
The car that holds the Chicago-New York record. Canopy top or Limousine body to order. = 
NEW MODEL ELECTRIC RUNABOUT, =... ere $850 
Lightest, fastest and most efficient vehicle in its class. $1,600 
° . . ’ 


“ELBERON” ELECTRIC VICTORIA, 
In its fourth successful season. . 
Catalogue will be senton request. Also special catalogues of Columbia Electric Town Carriages and Commercial Vehicles, 


Evectric Venicce Co Hartrrorp Conn 
‘New York, 134-136-138 West 39th St. (Opp. Metropolitan Opera House.) 


Member Association of Licensed Automobile Manufacturers 


. . 
Tmproved this year, 


Boston, 74-78 Stanhope St. 
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SS ra an WONDER of the AGE 


Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 

1,000 feet or more and maintain an efficiency of from 70% to 84%. 

First choice of the Engineer for City Water Works, Draining Mines, Hy- 
draulicing, Irrigating and Reclaiming Land. Beats the world for 
Durability, Econemy and Efiiciency. Catalogue No. 6. 


BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL. 


FOOT AND POWER 


“STAR” LATHES 


High-grade screw-cutting engine Lathes, with 
forged crucible steel hollow spindles, phosphor 
bronze bearings, gear-driven reversible feeds with 
strong friction drive in apron, our patented spring 
nuts which allow quick shifts of change gears, also 
Draw-in Chuck, Gear-Cutting, Milling and Taper 
Attachments if desired, 

Suitable for electrical and repair work, model 
makers, gunsmiths, technical schools and fine, ac- 


Absolute air governor, guaranteed tires, inde- 
structible crank-shaft, mechanically correct 
transmission, thorough] reliable ignition. 
$2,500 f. 0. b. Cleveland. Prompt deliveries. 


THE WINTON MOTOR CARRIAGE CO. + Cleveland, Ohio 


Orient Buckboard 


| POPE MFG, 
~| COMPANY 


ee ee eee vee and tool-room service. B P | I ft Py 
; | Sos sk for COMPLETE DESCRIPTIONS. tcvcle in 
eo Dae ile THE SENECA FALLS MFG. CO. » BOOTS 
| Price, $425 [31m 2 Tim: “STAR” Power Lathes 656 Water St., Seneca Falls, N. Y., U.S. A. TWO-SPEED GEAR AND 
j i P. yoin. and 12in, Speed Lathes : , : (78) NEW COASTER BRAKE 


Weight, 500 Ibs 


Greatest Improvements since the coming 
exe pamper of the Chainless 


The little machine that has in one year gained a 


reputation bounded only by the limits of the earth. 1) ensmore Oo ffi cial SS P ope Qualit » in Every Wheel 


Write for catalogue. oF . j Catalogues free at our 10,000 dealers’ stores, oran 
WALTHAM MANUFACTURING CO. > lyp ewriter Ly ons Catilosue mailed on reaccict of atworceat tara 
Waltham, Mass. ee 
. d ask 
C H A R T E R TIECHANICALLY 
FASTENED 


GAS and GASOLINE 


i For All Work. 


Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outtits. 


WS Send for Catalogue and Testimonials. 
: State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Fisk 


Stay on the Rim when in use, but can be de- 
tached by a novice. Get acatalogue describing it. 


FISK RUBBER COMPANY 
Chicopee Falls, Mass. 


Brancues ayp ReparR Depots: Boston, Springfield, New 
York, Philadelphia, Washington, Syracuse, Buffalo, Detroit, 
Omaha, Chicago, St. Louis, Minneapolis, Denver, San Fran. 


Ail varieties at 1owest prices. Best Kaliroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 
Sewing Machines, Bicycles, Tools. etc. Save 
Money. Lists Free. CHICAGO SCALE Co., Chicago, Di 


What Is Daus’ Tip-Top? 


TO PROVE that Daus’ “Tip-Top” is 


mane the best and simplest device for making ‘ ) 
ages 100 copies from pen-written and UO Z 9 % 3 ers cisco, Los Angtles, London, Eng. 
copies from typewntten original, we will = 
- ship complete duplica‘or, i Wi Id kK St ] Ss 
‘ without deposit. on tenn (03 or S al r e Oul Oi 
S\ days’ trial. s . 
Eeeneon ead Of Broad NewYork 
Price fiooucst Ae Net Head Office.30 roadway, NewYork. 


See Ss 88% per cent, or 


RUBBER HEEL 


The Felix F. Dans Duplicator Co., Daus Bldg, 111 John 8t., New York } —— 


Coats of Arms® 


Established for Trade-Marks, 
Stationery, Carriage and Auto- 
Panels, Etc. 
Genealogies Traced. 
Colonial Records and Registers 
Scrutinized. 
Revolutionary Jineages. 

St. Botolph Research Bureau 
181 St. Botolph St., BOSTON, Mass. 


EVERLASTING 
WRITING 
Writing of a 


The Value 
Added to a House 


by a good tin roof is more than 
the difference in price between 
“Taylor Old Style’’ roofing tin 
and the cheapest tin that can be 
made. This is true whether you 
build for dwelling or selling 


i Superior to the 

old -fashioned 
kinds because 

of the Patented Friction Plug, 


which absolutely 


PREVENTS SLIPPING 


and doubles the wearing qualities of the 

heel. Gives pleasant and healthful resilient 
tread without causing that ‘‘sneaky”? feeling, 
No holes to carry dirt into the house. Ask 
your dealer forit. Sent by mail upon receipt of 
35 cents, Send outline of heel. 


Our Microscopes, Microtomes, Laboratory Glass- 
ware, Chemical Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, Projection 
Apparatus, Photo-Micro Cameras are used by 
the leading Lab- oratories and 


As the writing on the obe- 
Gover’nt Dep’ts Round the World § 


lisk is a part of the stone, so 
the writing of the new in- 
delible copying pencil— | 
Dixon’s Eterno—becomes 
a part of the paper, and 
Wears So long as there’s a 
scrap of the paper left. For 
all business purposes, 


Writes Black 
Copies Purple 


Sold by stationers, with or with- 

out nickeled point protector, A 

copy of Dixon’s Pencil Guide, 

indexed by vocations, will bring 

you pencil satisfaction—it’s free 
if you'll write for it. 
Dept. W 

JOSEPH DIXON CRUCIBLE 60. 


Jersey City, N. J. 


This and other roof-proof truths are 
in the book ‘‘A Guide to Good Roofs”? 
free to all who want weather-tight 
roofs. Architects, builders, and metal 
workers will, if they send their 
names and addresses, receive free 
each month “The Arrow,” a little 

aper which hits the bull’s eye more 

requently than some publications 
more pretentious, It also tells about 
tin. 


- Catalogs Fobbers and Dealers Wanted Everywhere 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 
New York Chicago Boston Frankfurt, G’y 


$1,500 IN PREMIUMS FOR SELLING 
THE FOSTER 
Send for full particulars 


vw 


— 
= 


——— 


FOSTER RUBBER COMPANY 


N. @ G. TAYLOR COMPANY 
370 Atlantic Avenue Boston, [lass. 


Philadelphia 


SN 


Shippers Buyers Superintendents 
Clerks Managers Foremen 
Salesmen Bookkeepers Stenographers 


Learn Business System 


== 


Established 1810 


Orpver By Main 
MEIER'S 


Famous Arch Supporters 


can be worn in any make of shoe. 


= 


ree ; ‘ Light, comfortable, will wear for 
BE SNES SPA ae hal Seems years Made by hand. wich alia 
vocation for bright young men; many are now num. jeroids aren place, prevents 
employed by the several firms of high repu- ACCURATE STYLISE 2 Pant No more aching feet ice 
tation who make it a business (not of auditing) Joint. pees oe be ie P Me F 
but of systematizing faciories and stores from RELIABLE EFFECTIVE i $3.50, raft, express or P.M. 0. 
receipt of goods or raw material to output. . ate your size al e 
Others who have learned the principles of DURABLE IN DESIGN Edmund W. Miller. 14 Somerset Street, Boston, Mass. 
Modern Business System are filling lucrative po- : Manufacturer of Milier’s* :teturm”? Boots and Shoes 
sitions uy taptoried or Stores. ane semand _ VV ia Cc Dm ( E Ss ore —- 
men so trained greatly exceeds e supply. A x 
For full particulars address Dept. B. rs : sae BABBITT METALS.—SIX IMPORTANT 

We know that our watches will do what we expect of them, ther fore, it is easy to unauestfone | formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1230 

BOSTON SCHOOL OF BUSINESS SYSTEM ably guarantee every watch we make, from the cheapest to the most expensive grade. Pricel0cents. For sale by Munn & Co. and all news. 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York | dealers. Send for catalogue. 
7 Snow Hill, London. England 
HOROLOGI CAL DEPARTMENT 


CRUDE ASBESTOS a A Practical Car for American Roads, | ess convtscusse rszunee, 


DIRECT FROM MINES Three Speeds and R Sliding ‘Transmission, Int Breet eee 
oe ree Speeds an everse, 1ding Transmission, Inter- 
ae locking Devices Throughout. Bevel Gear Drive LARGEST and BEST 


PREPARED R. H. MARTIN, Ly 2 Direct in Top Speed. Wi.TCH SCHOOL in AMERICA 
ASBESTOS FIBRE} oFrice, ST. PAUL BUILDING r a) AM@e| 2 cylinder upright motor, 18-20 Horse Power. praetee CIeck Work, Optica ition 
for Manufacturers use 220 B’way, New York z , y . 

; ? 


4 “ “$2685 ss reasonable. Board and rooms neat 
[MET DIL Wweertares 


a Prices $2,300 to $4,000. ne BW Sond tor Catalog of Information, 


227 Washington St., Boston, ass. 


a a TEs SOP STEEL Ce 
ROYAL MOTOR CAR CoO., MFR® oF CRUCIBLE SHEET STEEL 
WASHINGTON, PA. 


100 Marquette St., Cleveland, Ohio, U.S. Ae 


Ue HAVEA Hore be CHEBESLY: & CO, ay 


CHICAGOMLUSA : 
15 to 21 Clinton Street. | ne 


B E L A y A Y —and take it easy, as you can do by wearing the “Lightweight” PRESIDENT SUSPENDER —two ounces. 


Any store 50c and $1.00 or postpaid for choicest patterns. 
THE C. A. EDGARTON MFG. CO., Box 310, Shirley, Mass. 


© 1904 SCIENTIFIC AMERICAN, INC 


